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IQUID FORM 


an important additive for 
concrete « grout - and most 
forms of ground treatment 


Liquid Sulphite Lye is an effective cement expander, whereby cement shrinkage 
is obviated, leaving the concrete free from shrinkage cracks. For mass concrete 
it avoids the deleterious effects of thermal contraction and shrinkage. It is also 
invaluable for grouting work, and for prestressing cable ducts it ensures that 
when the grout is set it always completely fills the cable duct and other apertures. 
Its qualities for ground treatment and tunnelling work have also been proved on 
important contracts. 


Liquid Sulphite Lye is the most effective and economical material for pro- 
ducing air-entrained and colloidal concrete, and will satisfy the most exacting 
requirements for this class of work. 


Sulphite Lye is available at short notice in drums or road tank wagons. Send 
for samples and prices. 


ROY WILSON, DICKSON LTD 


41 NORTH JOHN ST, LIVERPOOL 2 Tel: Central 769! 
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an important additive for 
concrete - grout : and most 
forms of ground treatment 


Liquid Sulphite Lye is an effective cement expander, whereby cement shrinkage 
is obviated, leaving the concrete free from shrinkage cracks. For mass concrete 
it avoids the deleterious effects of thermal contraction and shrinkage. It is also 
invaluable for grouting work, and for prestressing cable ducts it ensures that 
when the grout is set it always completely fills the cable duct and other apertures. 
Its qualities for ground treatment and tunnelling work have also been proved on 
important contracts. 


Liquid Sulphite Lye is the most effective and economical material for pro- 
ducing air-entrained and colloidal concrete, and will satisfy the most exacting 
requirements for this class of work. 


Sulphite Lye is available at short notice in drums or road tank wagons. Send 
for samples and prices. 


ROY WILSON, DICKSON LTD 


41 NORTH JOHN ST, LIVERPOOL 2 Tel: Central 769! 
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POWER 


BAR CUTTERS 


The BRRL.SOA model, illustrated above, will meet all requi 
ments for high speed, economy, and simplicity of operatic 
This high-speed shearing machine will cut mild steel rods 
to 2 in. diameter. it is of robust construction yet portat 
in view of its compact arrangement, and is powered 
electric motor and self-tensioning Vee-belt drive. The 
ing blade is in continuous action and makes 28 cuts 5 
minute ; 2-in. diameter bars require one cut only. T 
static blade is housed in a specially designed seating whi 
spreads the shearing thrust over a wide area, thus reduci 
wear and considerably lengthening the life of the machi 
Diesel-driven machines also available. Let us send you f 
details. 


CEMENT & STEEL, LTD., SECOND AVENUE, CHATHAM, KEN 


Telephone: Chatham 45580. Telegrams: Cembelgi, C*atham. 
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Werkshop +: Beckton Gasworks 


years have passed since this industrial 
building was erected by Peter Lind and 
Company Limited. This recent photograph 


is proof of the lasting quality of good design and workmanship and 
supports our pledge of service to Clients 


PETER LIND 


eter Lind and Company Limited Romney House Tufton Street London SW! 
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Selected again and again 
Macalloy high tensile steel 
bars for prestressing con- 
crete are proving their 
simplicity of application all 
over the World. 

The main illustration shows 
the open-type quay under 
construction on the south 
bank of the Tees for the 
Tees Conservatory Com- 
mission 

Designed by Sir William 
Halcrow & Partners. 
Main Contractors: 
Demolition & Constructio 
Co. Ltd 


McCALLS MACALLOY LIMITED 
TEMPLEBOROUGH - SHEFFIELD - P.0. BOX 4! 
Telephone: ROTHERHAM 2076 (PB Ex. & lines) 


LONDON: SLOANE 0428 BIRMINGHAM: ACOCKS GREEN 
Thessin PORTSMOUTH: COSHAM 78702 MANCHESTER: BLACKFRIARS 
SsTeee 


PeCAALS MACALLOYT APRICA (PROPRETART) LPWTED MeCALiS MACALLOY (AUSTRALIA) PTY UL 


y McCALLS PeCALL © COMPANY GHEFFIELD) LIPITED §«PeCALLS MACALLOY LIMITED «eC ALLS MACALLOY (CANADA) U 
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We 


ON TARGET 


When the Chameleon is out on a limb he 
always keeps a good grip on the situation 
He changes colour to blend in witn his sur 
roundings. He can look backwards with one 
eye and forwards with the other at the same 
time, but it doesn’t spoil his aim. 


At SBD we in our own way are equally on 
target. While we have no wish to be as optic- 
ally ingenious as the chameleon, we do claim 
to be far-sighted in research and develop 
ment. Every aspect of concreting bas now 
become a practical science. 


Our versatility is evident in the wide 
range of our products in which RITECURE, 
STERNSON and MULSIBOND are estab 
lished names for curing, waterproofing and 
bonding. 


Now we are offering our new product, 
MOLDCOTE (NO OIL), the shutter surface 
preparation which eliminates the need for 
a concrete release agent. MOLDCOTE (NO 
OIL) means a fair-face finish without the 
problems associated with oil on the surface, 
and it is already in popular use with a 
number of our regular clients. 


Do you know about it? 
Whatever or whenever your concern with 


top-class concrete, there ia no wiser step than 
calling on the experience of 


STUART B. DICKENS LTD 
Manor Way, Boreham Wood, Hertfordshire 
Telephone: Elstree 2211 
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A Finer Finish 
at Lower Cost 


MASONITE 
SHUTTERING 


forms Better Concrete 














Large sheets of 
SWEDISH MADE 


MASONITE 


tempered presdwood 


943 -i—] 


For continuous and repetitive use, where 
reliability and speed are essential, Masonite 
4° and 4” Tempered Presdwood is the ideal 
form liner made especially for concrete work. ' 
Available in sheets 4’ x 9’ and 8’. 

For curved shuttering down to a 9” radius, 
specify Masonite 4” Tempered Presdwood, 
the ‘companion’ shutter board that gives a 
smooth form-finished concrete and lightens 
shuttering assembly work. 





LONDON, E.C.3 
Tel: AVEawe 2846 Grams: Etinesam, Fen, London 
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Waddington- 
Benoto 

Piles 

for 

new crane 


The above photographs show Benoto EDF-55 Rigs boring 
1-metre-diameter piles to an average depth of 70 feet in connection 
with the Reconstruction of No. 5/6 Jetty at the Birkenhead Yard of 
Messrs. Cammell Laird & Co. (Shipbuilders & Engineers) Limited. 
Consulting Engineers: Messrs. Rendel, Palmer & Tritton. 

Main Contractors: Mears Bros. (Contractors) Limited. 


wa. £00181), (enee), i. ie), age) 


CIVIL ENGINEERING CONTRACTORS 


North Circular Road, London, N.W.10. Tel: Perivale 4471/3. 
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LILLINGTON’S WO. sf 
Metallic liquid 


smooths the way for 
ATCO mowers 


The new ATCO Service Branch at Marsh 
Barton, Exeter, is one of a chain spanning the country 
where anything from a quick service job on site or a major 
overhaul can be tackled. 
To render the concrete floors hard, waterproof, dust-free and able to with- 
heavy wear and tear, Lillington’s No. 1 Metallic Liquid 


specified No. 1 Metallic Liquid, as the scien- 
t makes concrete completely waterproof and 

ing the setting time. No. 1 Metallic Liquid 
cement renderings to walls and basements, 





FROM ive complete satisfaction 


DER GUARANTEE. 
S 
LJ 


suum fi N21 Metallic Liquid 


GEORGE LILLINGTON AND COMPANY LIMITED 
Willow Lane, Mitcham, Surrey. Tel: Mitcham 1066 


ALL OUR PRODUCTS ARE SUPPLIED IN FREE COnTAINE®: 
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BEST FRIEND re 7m Yi 
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IS A FORD ENGINE 


Equipment powered by a Ford Industrial 
engine starts with two major advantages 
—the heart of it is a tough, hard-working, 
reliable power-unit built to the most 
modern designs, and behind it is the 
famous Ford Service Organisation—a 
world-wide chain of factory-trained en- 
gineers with stocks of genuine Ford parts. 

Cranes, Excavators, Dumpers, 
Loaders, Compressors, Generators, 
\Pumps—all are available with Ford 
power-units, petrol or diesel. 

Please send the coupon below for 
\details of the Ford-powered equipment 
you are interested in. 


cS eee 


SPELLS POWER 








Please send me details of Ford-powered equipment of the following types 
Type or class of equipment 


YOUR FIRM’S NAME 
For the attention of Mr. 


ADDRESS 





TO FORD INDUSTRIAL ENGINE DIVISION - DEPT G5b/CR6 - SOUTH OCKENDON 
ae 
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THE GAMMON-MORGAN 
WATER-IN-SAND ESTIMATOR ° 
for the 
ACCURATE. 
SIMPLE ANO 

RAPIO — 


measuring of the 


WATER CONTENT 
IN SAND 












The most accurate, simple, 
and rapid means of measuring 
the water content in the 
sand. No weighing or 
chemicals are required, and an 
adequate sample is used. The 
GAMMON-MORGAN 
WATER-IN-SAND 
ESTIMATOR should be available 
alongside every mixer, so that 
the water content of every 
cnet rARIATI mix may be correctly gauged. 
tie teeona Full details will be sent on 
E yineers should specify that request. 


rid hap PRICE £4 4s. Od. each 

sae eased an thnk sine tae (12 Canadian or U.S. dollars). 
water in the batch shall consist CARRYING CASE £2 10s. 0¢. 
°-ame water carrieg in te (7 Canadian or U.S. dollars). 





COLCRETE LIMITED 


GUN LANE - STROOD - KENT Phone: Strood 78431/2/3 
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A), 


SOMERSET 
STABILIZED 


PRESTRESSING 
WIRE 


PRESTRESSING 
WIRES 

MAY 

LOOK ALIKE 


- 3) ae 


... Somerset wire is stabilized to give the low- 
est relaxation, both at normai and cievated 
temperatures. Somerset wire has stable elastic 
characteristics amd zero residual elongation 
from normal working stresses. Maximum and 
proof stresses are guaranteed in accordance 
with B.S. 2691. There is a large ductility 
margin above working stress. 

Somerset wire is available plain, indented or 


helically crimped, with degreased surface. 


SOMERSET WIRE COMPANY LTD. 
PENGAM MOORS 
CARDIFF 


“— 
Telephone: Cardiff 37485/6 (« eR : at 
Cables: Somwire, Cardiff \eewy a 
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Imaginative use of 


t 
; 
; 
é 


Precast Concrete 


Footbridge over Pier Hill for the County T. B. Hill, M.1A.C.E., M.1.Mun.E., A.M.1.W.E., 
Borough of Southend-on-Sea. 


You will find many interest- 
ing examples of our craft in 
this new edition of our fully 
illustrated brochure which 
is available on request. 


Borough Engineer, Surveyor & Town Planning Officer. 


Precast concrete 42 ft. span arch supporting cantilever stair 
treads and 37 ft. span bridge deck beams over roadway. The 
arch weighed 20 tons and was precast in four sections and 
post tensioned on site. 

Every type of precast building, intricate or conventional, 
single or multi-storey, designed and erected quickly and 
economically by our fully qualified staff under the direction 
of our Technical Director, J. P. Waelend, B.Sc., A.M.1.C.E. 

Consultation with our Engineers at the design stage can 
effect substantial economies and still allow clients complete 
freedom to develop their own architectural ideas of the 
project. 


Consult Barvis at the design stage! 
ee | 
A&C BARVIS LTD. 
Se | 


Structurai Precast Concrete 


MANOR WORKS - CHURCH ROAD - THUNDERSLEY - ESSEX Tel: SOUTH BENFLEET 2575-67 
London Project Office: 408 The Strand, W.C.2. Telephone: Temple Bar 709! 
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3-way | 
ecoqnownm « 


he BC Chay TRANSPORTER 


. for saving 


.in materials 
handling. 


jot look at these s features 
WONO-RAIL TRANSPORTER 


NEEDS HO DRIVER OR OPERATOR 
HAS LOW OPERATING COSTS 


1S EASILY AND RAPIDLY SET UP OR REPOSITIONED eam ROAD MACHINES (o200v LID. 


1S EASILY DISCHARGED A 

1S WEAL FOR BAD GROUND aay WEST DRAYTON, MIDOLESEX 
Genet? Gaaen OP Suaey Gaeus Telephone: WEST DRAYTON 3721/6 
REQUIRES HO FOUNDATIONS Telegrams: “ ROADMACH ” WEST DRAYTON 
CLINGS UP TO 1:9 GRADIENTS FULLY LOADED 

TRAVELS 100 YAROS PER MINUTE 


(39) 


=, 
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KELSEAL manufacture a tremendous 
range of Sealing materials designed to suit 
various applications in a variety of 
industries. 

Experience gained from solving problems 
concerning the effective sealing of 
reservoirs, dams, motorways, piles and 
“ metal to concrete ” structures has 
proved the value of our P.S.R. 
(Polysulphide Synthetic Rubber) sealers 
and primers. 

The large permanent range of Jointing 
compounds include Butyl Rubber and 
Epoxy 2-part compounds. 

We will be pleased to supply technical 


information concerning your particular 
sealing problems. 


sé Polysulphide Synthetic Rubber 


Watertight angwer 
to Concrete Sealing 
Probleme ! 


KELSEAL LTD., VOGUE HOUSE, HANOVER 
SQUARE, LONDON, W.!I «+ Hyde Park i411 
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iesel engine gives 


STILL MORE POWER TO LAND-ROVER 


Since the Land-Rover's introduction 13 years ago, a steady flow of 
engineering improvements have been incorporated in its specification. 
One of the most important of these has just been introduced. Rover's own 
Diesel engine now develops over 20% more brake horse-power. The new 
2} litre engine is quieter and smoother in operation and substantially 

ate ae ine increases the vehicle's pulling power, thus extending the range of 

“eeu specialised equipment which can be used in profitable partnership with 
the Land-Rover. The world's toughest and most versatile vehicle thus 
becomes tougher and more versatile than ever. There's no substitute for 
the 4-wheel drive Land-Rover. 


No ground too rough— £77, //24 wt | 


no job too tough for eM ULL Diesel 


Ask your Distributor or Dealer for a demonstration. 


THE ROVER COMPANY LIMITED - SOLIHULL - WARWICKSHIRE also DEVONSHIRE HOUSE - PICCADILLY - LONDON 
Cvs 301 





CONCRETE AND CONSTRUCTIONAL ENGINEERING Decemnzs, 1961. 


. oe - — 


Wlustration above 
shows some of 
the post-stressed 
bridge beams, 
each 80 ft. long 
and weighing 35 
tons, produced by 
Anglian Building 
Products Ltd., for 
British Railways, 
Midland Region. 
Main Contractors: 
Messrs. Leonard 
Fairclough Led. 


80-ft. BEAMS 
cast j 


WOODEN 
MOULDS 


supplied by 


MAY « BUTCHER 


(1961) LIMITED 


SPECIALISTS IN TIMBER SHUTTERS AND MOULDS FOR CONCRETE 


More and more Contractors and Precast Concrete Makers in all parts of the country 
are taking advantage of the first-class service we offer in the supply of timber shutters and 
moulds to any design and size. This service has proved over and over again that by 
ordering your shutters and moulds from us you effect every possible saving in time, labour 
and money. However intricate the shutter or mould, you are assured of accuracy in 
every detail and a product with long trouble-free life. Shutters and moulds can be 
supplied with a plastic lining if desired. Full details of this class of work carried out by us 
are available on request. 


HEYBRIDGE BASIN, MALDON, ESSEX. TELEPHONE: MALDON 6968/9 
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the modern method of 





PRESTRESSED 
CONCRETE 
DESIGN AND 
CONSTRUCTION 











This system is described and illustrated in our 
Catalogue, together with some of the many 
important contracts on which it has been used. 
Engineers and Contractors interested in the latest 
developments should send for a copy. 


THE PZ PRESTRESSING CO. LTD. 


BURCOTT LODGE, BURCOTT, WING, LEIGHTON BUZZARD. TELEPHONE: WING 286 
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The advanced method of weigh/batching and mixing 
—rapidly becoming the most popular of ‘on-site’ 
concrete preparation plant. 


Ground-level 
aggregate weigh/batching 
and central mixing: plants 








STOCKPILING OF UNLIMITED AGGREGATE DIRECT FEEDING OF CEMENT INTO 
QUANTITIES . . . continuous feeding by hand or MIXER PAN... 

radial scraper .. . high angle cement screw weigher. 

ster compartments for 3 to 8 aggregates. 
REMOTE CONTROL OPERATION ... 
one man operated lever system. 
ACCURATE WEIGHING... CONCRETE STORAGE... 
clear view weigh dial. remotely controlled hopper. 


HIGH OUTPUT QUALITY CONCRETE... 
‘rete-forced’ Waimer mixer. 


A.C.E. MACHINERY LIMITED 


PORDEN ROAD BRIXTON LONDON S.W.2. 
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"Your call to CMC 
about SULFACRETE 
Mr. Gilliatt!* 


@ Thank goodness! At last he’s dealing with 
Blue Circle. Honestly, you should have seen 
him last week! Couldn't even get enough of 
it. I thought he’d go mad! Beate me why he 
didn’t go for Blue Circle in the first place. I 
thought everyone did.® 


SULFACRETE The only Sulphate- 
resisting Portland Cement which 
has given proved protection in 
practice and in exposure tests over 
the last twelve years. Good dense 
concrete can, by using Sulfacrete, be 
made proof against concentrations 
of sulphur trioride (SO,) : 
In ground water—500 parts per 100.000 or 
0.5% per weight 
In soil of clay—2.0%, per weight. 


Information on the major areas in 
Great Britain where the soil is known 
to contain sulphates is available from 
our technical department. 


See about Cement! 


Make use of our technical service. For all information please write to: 
THE CEMENT MARKETING COMPANY LTD. PORTLAND HOUSE. TUTHILL STREET, LONDON, SW! - Telephone: TATe Gallery MOS 
6. & T. EARLE LTD. HULL - Telephone HULL 26121 (Selling Organisations of The Associated Portiand Cement Manvtacturers Ltd.) 
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TRITON Siren 
SYSTEMS 


REGD. TRADE MARK 


vibrating precast concrete on the site 
with mobile or fixed equipment 


Triton vibrating systems provide the Con 
tractor with a completely planned vibrating 
unit for the production of precast concrete on 
the site. Our technical advice service will be 
to suggest a comprehensive pian, using 

mobile “ Vibra-Lifta” tables and fixed 
tables (illustrated below) which will show the 
economy and efficiency to be obtained from 
using a Triton Vibrating System on the site. 





The top illustration shows two Triton mobile “ Vibra-Lifta” tables vibrating a 25-ft. 
t beam. These “ Vibra-Lifta” tables can be moved at will to any part of the site. 
second illustration shows two Triton fixed tables vibrating a 15-ft. precast purlin. 
These tables can be mounted on concrete blocks of any required height. Complete 
technical details of these are available on request. 


KINGSNORTH INDUSTRIAL ESTATE, WOTTON ROAD, ASHFORD, KENT 


Telephone: Ashford 205!-2-3 


Telegrams: Triton Ashford Kent 
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18-in. diameter * Prestcore’ piles, 
60 to 70 ft. long, being installed 
at Avonmouth for the foundations 
of a new warehouse for British 
Oil and Cake Mills Ltd. 
Contractors: 

John Gill Contractors Lid. 


PRESTCORE 
Precast 


Concrete 
Bored Piles 


The PRESTCORE pile consists of precast concrete units grouted to- 
gether under pressure and is formed by boring with light, easily handled 
equipment which reduces vibration to a minimum. The pile is strongly 
reinforced throughout and any subsoil water in the borehole is auto- 
matically expelled as the precast concrete core is inserted and grouted into 
position. 

PRESTCORE piles can also be formed in water. The piles are brought 
up through the water within the protection of permanent concrete cylinders, 
thereby eliminating the need for building pile caps and piles in temporary 
cofferdams. 


For full details write for List No. 196. 


TECHNICAL REPRESENTATIVES THROUGHOUT THE WORLD 


THE BRITISH STEEL PILING CO. LTD. 


10 HAYMARKET, LONDON, S.W.1, Telephone: TRAfaigar 1024 
BSP195 
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* GLASS FIBRE 
SHUTTERING 
AND MOULDS 


Decemeer, 196r. 


IF you are still “sticking” to steel and 
wooden moulds simply because you area little 
uncertain of the Glass Fibre laminating 
technique, 





%* THEBARTOLINE 


Glass Fibre 
Division 


THEN we can help you to make your own 
moulds of extreme lightness, durability and 
adaptability. Non-rusting, perfectly smooth 
finish giving a faultless concrete face. And 
a host of other outstanding features. Still 
interested?—please read on. . . 


ALL your raw material requirements 
supplied by the BARTOLINE Glass Fibre 
Division. 





%* PRACTICAL 
DEMONSTRA- 
TION 


YOUR stat can receive a practical 
demonstration by one of our trained tech- 
nicilans. No more guess work and wasted 
material ! 


ONLY a few hours later you will be 
producing your own shuttering and moulds ! 





YOU CANNOT AFFORD TO MISS THIS WONDERFUL OPPOR. 
TUNITY. IT IS THE SPEEDIEST AND WITHOUT DOUBT THE 


CHEAPEST WAY OF ENTERING THE GLASS FIBRE FIELD. 


ITISA 


“MUST” FOR THE PRECAST INDUSTRY SOONER OR LATER. 
DON’T DELAY, LET BARTOLINE HELP YOU DO IT NOW, THE 
ONLY WAY, THE BEST WAY. 


Write at once for details of the BARTOLINE Giass Fibre Laminating Service and how to obtain 


your practical 


demonstration. 


BARTOLINE (HULL) LTD, MYTON PLACE, HULL. Phone: 26264 


Manufacturers of “ BARCRETE ” mould oils and “ POLYTREAT " Cold Curing Lacquer for Wooden Moulds. 
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a proven material 
with a BIG IMPACT 
on design 


FILIGREE by 
HEAD WRIGHTSON 


For fast low cost floor construction the patented filigree welded steel joist offers 
many advantages. 
Produced automatically, supplies are available at short notice, and the light 
weight of this strong reinforcement girder facilitates transport. to site. 
Designed for use with hollow block, hollow tile and cast 
in situ floors, filigree offers 
%* A light but strong girder of consistently high quality. 

% Speedier and easier construction. 
% Availability in three depths. 


We should welcome a visit from you, but if you cannot arrange 
this, please write or phone for more information to 


the Sales Manager FILIGREE DIVISION 
HEAD WRIGHTSON TEESDALE LTD 


TEESDALE IRON WORKS + THORNABY-ON-TEES + TEL: STOCKTON 62241 


ogee ee ee ee 
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BOLTS«¢NUTS TIE-RODS 


FOR THE 
CONTRACTOR 














B. PRIEST « SONS LTD. otp nite: stares: en 


Telephone: Cradiey Heath 66501 (8 lines) 














A ‘CONCRETE SERIES "’ BOOK 


REINFORCED CONCRETE RESERVOIRS AND TANKS 
By W. S. GRAY 


FOURTH EDITION 1960 
Revised by G. P. MANNING, M.Eng., M.I.C.E. 


This book has been extensively revised to include the up-to-date methods of design 
and constraction of open and covered reservoirs, tanks on or below ground, swimming 
pools, and gas-holder and tar tanks. 

Charts relating to the new British Standard Code of Practice No. 2007 (1960) are 
given. 

As in previous editions, Dr. Reissner’s method of calculating the bending moments 
on the walls of cylindrical tanks is given in full. 

Many examples with working drawings and illustrations and practical notes on 
construction are given 


190 PAGES 


Price 12s.; by post 13s 2.80 dollars in Canada and U.S.A 


CONCRETE PUBLICATIONS LTD. 
14 DARTMOUTH STREET, LONDON, S.W.|! 
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The NAME has changed—- 
but not the QUALITY 

Still by far the best workability 

aid for concrete, SEALOPLAZ 

gives high strength 

concrete at lower cost. 

Yet it is not just a product—but 


a product and technical service 
combined. Technologists are 
available to visit your site, to help 
you get the best out of 
SEALOPLAZ. 


Send now for details of the 
SEALOPLAZ service, particulariy 
if you are interested in ready- 
mixed, pre-cast or pre- 

stressed concrete. 


Sealocrete Products Ltd., Atlantic Works, Hythe Road, London, N.W.10. 
Tel: LADBROKE 0015 P.B.E. Telegrams: Sealocrete Wesphone London. 
Cables: Sealocrete London, N.W.10. 





CONCRETE AND CONSTRUCTIONAL ENGINEERING Decemper, 1961. 


An Electrically Driven PC3 Concrete 
Pump with remixer. Capacities from 20 
to 24 cu. yds. per hour. Ranges actually 
obtained 135 ft. vertical or 1,500 ft. 
horizontal. Also smaller model PC4— 
8-10 cu. yds. per hour. 


EFFICIENT RECONDITIONING SERVICE 


CONCRETE 
BY PUMP AND PIPELINE 


The most efficient method of placing concrete. 


Life of Pump practically indefinite: all essential surfaces in contact with concrete 
are renewable. 


Pumpable concrete must of necessity be good concrete. 


Pump and Mixing Plant can be located at the most convenient position within 
the pumping range. 


The continuous output of the Pump at a constant speed governs the working 
of the whole concreting gang. 


Asana e (POET) -~———— 
The Concesre Pump Company [rp 


4STAFFORD TERRACE, LONDON, W.8 


Telephone : Western 3546 Telegrams : Pumpcret, Kens, London 
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Designed for handling super tankers, 
the construction of this marine termin- 
al involved a 3,500-ft long approach 
jetty carrying a 16-ft roadway leading 
to a 1,000-ft long tee head. Hollow- 
core prestressing concrete piles of 22 in 
and 27} in external diameter were used 
-the longest being 143-feet. Prestressing 
was carried out on the ‘long line’ system 
in which the concrete is cast around 
tensioned wires which are later deten- 


CONCRETE AND CONSTRUCTIONAL ENGINEERING 


Prestressing Techniques 
in New Marine Terminal 
at Milford Haven 





sioned when the requisite strength has 
been reached. High tensile steel wire 
0.276in diameter was used for the 
longitudinal pile reinforcement. 0.200 
in. diameter wires were used in an 
unusual formation of the cores for the 
piles, based on a Patent eae to 
Dow-Mac (Products) Limited. 


For further details of this project write 
for leaflets. 


wire was essential— 


VYolhnsons. of course! 


Richard Johnson & Nephew Ltd Manchester 11. 


Telephone: East 1431 
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FREYSSINET MULTISTRAND 12/}° 
TENSIONING JACK 





The Freyssinet system of prestressing provides a 

of stressing and anchoring |2-wire cables simultaneous 
Anchor: are available for the following sizes of cable: 
12/200 (S$ mm j, 12/276 (7 mm.), and 12/8 mm. 


FREYSSINET MULTISTRAND SYSTEM 


The introduction of the MultiStrand system was a natu 
step in the development of Freyssinet prestressing 
niques. The system is based upon the use of a cable of 
No. 7-wire strands each of 4” diameter. The who 
12/4” cable is stressed in a single operation and provid 
an initial design force of approximately 140 tons. 


FREYSSINET MULTISTRAND 12/4” ANCHORAGE 
ae, 


FREYSSISTRAND SYSTEM 


The FreyssiStrand system was developed to facilitate 
use of large diameter multi-layer strand. The system § 
designed for use with the following sizes of strand : 3’, 
and |} diameter. 


The range of prestressing service which the Freyssinet a 
P.S.C. Organisation can offer is as broad as the very pre 
lems to be resolved. These services are available to 
concerned with the design, manufacture and constr 
of prestressed concrete structures 


PIONEERS OF PRESTRESSE 
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PSC PRESTRESSING 


P.S.C. MONOWIRE SYSTEM 


This system of prestressing provides a greater variation 
of prestressing force than heavier systems and was pro- 
duced for this particular reason. It is based on the ten- 
sioning of wires individually. 


P.S.C. MONOSTRAND SYSTEM 
This system has been developed to provide 2 variable 
range of prestressing forces by tensioning strands in- 
dividually. Anchorages are available for the following 
sizes of strand: 4°, #", %&” and 7". 


P.S.C. PRETENSIONING SYSTEMS 


P.S.C. pretensioning jacks are available for use with all 
sizes of wire up to 0-276 (7 mm.) or strand up to 4” dia. 
A large range of anchorage sizes is available for use with 
both strand and wire. 


P.S.C. MONOWIRE 12/276 ANCHORAGE 


P.S.C. MONOSTRAND 3° -ACHORAGE 


ie | 
——--- ---4 


—_ —-- — 


P.S.C. SPRING-LOADED MULTI-USE ANCHORAGE 


if a | i EQUIPMENT LTD 


HEAD OFFICE AND WORKS: ARUNDEL ROAD, INDUSTRIAL TRADING ESTATE, UXBRIDGE, MIDOX 
Teteohens : Unbridge 3524! 


CONCRETE IN GREAT BRITAIN 
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ABELCON:- CKIPC , 
ABELSON 


SHELDON BIRMINGHAM 126 





Syuare tunnelling or trenching 
skips ¢fifti.s cu. \t capacity 


je pouring +kipe tottom 
anaes 10 ew. ft. to 27 cu. fe 














All Reinforced Concrete 
Engineers recognise the 
advantages of copper 
strips for sealing joints in 
concrete work. Copper 
is ductile, will not crack 
under repeated bending, is 
non-corrosive and is un- 
affected wet concrete. 
We ise in the supply 
of perforated copper strips 
of all required lengths and 
widths for expansion joints, 
and shall be pleased to 
submit prices against de- 
tailed specification. 


ALEX Jj. CHEETHAM LTD. 


FAILSWORTH MANCHESTER 
: FAlLsworth 1115/6 
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earance enhanced, protection assured 


. with 


‘PUDLO’ 


CEMENT 


ATERPROOFING POWDER 


CIFICATION 


parts coarse, washed sand, well 
raded and perfectly clean, passing 
}” sieve down to that retained on 
50 x 50 sieve. 

part Portland cement. 

Ib. ‘ Pudio’ cement waterproofer 
‘© each 100 Ib. of cement. 

rendering was applied in two 

oats to a total thickness of }” 

ith a final dashing of white spar. 


Proprietors and Manufacturers 


ERNER-GREENWOOD & 


Owner: A. J. BINGLEY, Bristol 
Architect: MAJOR G.’ RAYMOND 
MORGAN, F.LA.A., F.LA.S., ete. 


The simple addition of * PUDLO * Cement 
Waterproofer to the rendering used on this 
very attractive house has ensured tinat the 
exterior will stay bright and clean for years to 
come. ‘PUDLO’ Waterproofer not only stops 
penetrating damp but also prevents dirt from 
being drawn into the wal! surface. 


OTHER ‘PUDLO’* PRODUCTS INCLUDE: 
Wperevent Cement Paints, Cement Paint 
Bonder, External W 


* Feusol’ Fire Cement. 


The word’ PU DLO?’ is the registered Trade Brand 
of Kerner-Greenwood & Co. Lid., by whom all 
articles bearing the Brand are manufactured 


Telephone: King’s Lynn 2293 
KING’S LYNN, NORFOLK 
wT 6 


co. LTD., 
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For compacting mortar cube# 
for compression tests to 


B.S. 12/1958, 146, 1370, 915 
Automatic Time Control 


“CAPCO 


H.F. VIBRATOR 


“CAPCO”’ CONCRETE TESTING APPARATUS also includes: 
Cube Moulds; Slump Cones; Tensile, Vicat and Cylindrical 
Moulds; Compacting Factor Apparatus—Standard, and Sieve 
Vibrators and Sieves ; etc. 


CAPLIN ENGINEERING CO. LTD 


(ESTABLISHED 1918) 


POLLEN HOUSE, 10/12 CORK STREET, LONDON, W.! 
Phone: REGENT 0716. Grams: CAPLINKO. LONDON. Cables: CAPLINKO, LONDON. Works: IPSWICH. 








STUARTS 


GRANOLITHIC CO LIMITED 
ESTABLISHED 1840 


Originators and still leading. 
We also fix. 


LONDON ADDRESS: 


14 College Road, Harrow. 
Tel: Harrow 6161-2-3 





RECONSTRUCTED 
BIRMINGHAM : 
STON b Northcote Road, Stechford. 


Stechford 3631-2 


REPLACES EXETER: 
NATURAL 6-8 Melbourne Street. Exeter 73848 
STON E EDINBURGH: 


46 Duff Street. Don 1351-2 


MANCHESTER: 


Ashton Rd., Bredbury, Stockport.! 
Woodley 2677-8 
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STEEL 1. 
REINFORCEMENT VF 


ALL DIAMETERS 


A 
COMPLETE 
REINFORCEMENT 
SERVICE 
DESIGN - SUPPLY - CUT 
BEND - LABEL 
DELIVER & FIX 


Let us have your specifi- 
cation for all or any part of 
these services and we will 
quote you our competitive 
prices delivered works or 
site. 


telephone or telex 
your requirements 


GENERAL STEEL 


& IRON CO. LTD. 


Associated with Welbeck (Stee! Stockholders) Led. 


30/32 MORTIMER STREET, W.! 


MUSeum 847! 


Works: 
STEEL WHARF, RIVER BOARD, 
BARKING, ESSEX 


Telephone: RiPpleway 5751-4 
Telegraphic Address: Stelirne, London, Telex. 
Telex: 21194. 
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Moulds and 
formwork 


for the concrete indust 


Side moulds for manufacturing 24” diameter by 3° effective 
length O.G. pipes. 


Further details and quotations sent on request 


Coneybeare 


THE ORIGINAL PIPE MOULDS 
Coneybeare & Co. Ltd., Torrington Road, Ashford, Kent. Tel: Ashford 1545/64 














Telephone’. anes 
xiNGSTON 768 and 


Som Surrey: 
ngston-upon- Thame — 
116 Richmond = on Glasgow, -5- quascow DOUGLAS = 
and 10 Roy 
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‘Macoter’ :oad mesh at Long Nuke, Birmingham 

McCALL & COMPANY (sHerrinco) LIMITED 

TEMPLEBOROUGH + SHEFFIELD - ».Oo. BOX 41 
Telephone ROTHERHAM 2076 (P.B Ex. 8 lines) 

LONDON: SLOANE 0428 BIRMINGHAM: ACOCKS GREEN 0129 

PORTSMOUTH: COSHAM 78702 MANCHESTER: BLACKFRIARS (018 


MeCALLS PACALLOY AFRICA (PROPRIETARY) LIMITED PeCALLS MACALLOY (AUSTRALIA) PTY LIMITED 


PcCALL & COPMPANT (S08FIELD) LIPITED PeCALLS MACALLOY UIPITED PeCALLS MACALLOY (CANADA) LIK TED 
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For Greater Strength, Firmer Bonding 
and Better Surfacing of Concrete— 


BB AX STU iy 


5 ieette h Frequency 
INTERNAL CONCRETE VIBRATORS 


@ The model iliustrated here operates at 9,000 to 
$3,000 Vibrations per minute from low flexibie 
shaft speeds of 4,500 to 7,500 R.P.M. 
@ Petrol or Electric Drive. 
@ Robustly built throughout and backed by 
genuine service. 
@ Fitted centrifugal clutch, long-life flexibl= drive 
and Vibrator. 
This unique machine, with quick-change additional 
tools, can also be used for: SURFACING, WET- 
Model VP 350-A (Swivel Base or Barrow Mounting) RUBBING CONCRETE, GRINDING, DISC SAND- 
Crones Osteen. _eghly Competitive Prices. Genuine ING, AND DRILLING (up to |}” in Concrete, |” in 
Terms Available. Steel, and 2” in Wood). 
; We operate a 48-hour Shaft Repair Service for all makes. Write to-day for 8-page fully descriptive 
Agents throughout the world. 
30 years’ experience in the Gesign and manufacture of flex-shaft tools. 


THE FLEXIBLE DRIVE & TOOL CO., LTD. 
LONDON OFFICE: 17 QUEENSBERRY WAY, S.W.7. Telephone : KENsington 3583 
Works at EDENBRIDGE, KENT, and THETFORD, NORFOLK 











PUT YOUR FAITH 
IN THE TESTED 
BRAND 


THIS LABEL ON 
EVERY BARREL 
CARRIES WITH 
IT FIFTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER IS 
“JUST AS GOOD” 


THE LEEDS OIL & GREASE CO. 


Phone 224886 LEEDS, 10 ‘Grams: “Grease, Leeds 10” 
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GLASS FIBRE 
HUTTER LININGS 


for textured 
concrete surfaces 


Available in sheets of any required size and in 
unlimited designs, including: 


GEOMETRIC & STRIATED FINISHES 
CORRUGATED SURFACES - MASON 
STONE FINISHES - NATURAL GRAINED 
TIMBER FINISHES - ARCHITECTURAL 
PATTERNS and any other special texture 
required. 


Send details of the surface required and we 
will send you a quotation, together with 
patterns, by return. 


D. A. MODELS ip 


108 WOODSTOCK ROAD LONDON W4 TEL: CHISWICK 201! 
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maximum light minimum cost 


LiTex roof lights give a very high transmission 
of light—up to 92°/,—and are easily and 
quickly handled and fitted. A full range of 
standard form metal ventilators, curbs and 
liners are available for use with L1rEx roof lights. 


: j LAMINATED FIBREGLASS 
Li C “4% roof lights 
Lrrex roof lights with their glass fibre reinforced construction can be used with 
advantage in many places where conventional lights would be impracticable 


or too costly. Virtually unbreakable, heavy packing is unnecessary allowing 
quick and easy handling on site. 


Ltrex roof lights are ideal for use in schools, itals and other buildings 
where absolute safety is required—they will not er and cannot support 
combustion. The plastic will not creep, nor become brittle with age or very 
hot temperatures. 


Lirex roof lights are not attacked by smoke or fumes from most industrial 
processes, and may safely be used in factory and workshop buildings. 


For further information about Lrrex roof lights please write to 


LITEX lantern lights 
LENSCRETE LIMITED Queens Circus London SWS telephone MACaulay 1 











OU IN UWS 


SPECIALISTS 

















ings and Renderings 
for Gunite Lin my oe" in any part 
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Approved for 
all Government 
Contracts 


IN USE 


concrete cubes I ove 
Shall THE WORLD 
on site 


MILBANK-WELLS | 


HYDRAULIC PRESS a 258 TONS 
AND CUBE MOULDS , 5: 4IN. PRESS 


immediate Delivery 110 TONS 
Two Sizes: 4 in. and 6 in. 


PRESSES and CUBE MOULDS 
Testing to 16,000 Ib. per sq. in. to 
B.S. 1881. 

















. Ay A 
Wir 


FLOORS & ROOFS spans up to 40 ft 
RESTRESSED FRAME BUILDINGS ALL TYPES 











| ul me 
SINGLE SPAN * MULTI SPAN * CANTILEVER 
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May we 


PRECAST 


STRUCTURAL 
COLUMNS 


and 
SAVE TIME SAVE MONEY 


J. A. KING « Co, Lo 


181 Queen Victoria St., LONDON, E.C.4 
Telephon: CENtral 5866 (5 lines) Telegrams: Kinovique Cent London 








» Aes | 

/ 
WE ARE SPECIALISTS =x aeniennies 
IN THE REPAIR x SWIMMING 


AND RECONDITIONING « °C! 5T¢- 


OF REINFORCED < LININGS FOR | 


CONCRETE STRUCTURES * JUNNELS 
* TANKS, ETC. 


TELEGRAMS: 
‘GUNITE, 
HITCHIN’ 


CONSTRU ey yy CO LTO ere 
HITCHIN 4371 
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AB MOULDS 


‘CAN BE RELIED UPON TO 
GIVE CONSISTENT SERVICE 
OVER MANY YEARS 


The above illustration of a standard 
garden edging mould shows the tough 
construction of our moulds, which 
reduces expenditure on maintenance 
and constant replacement of moulds 
of less robust design. 


A.B. MOULD &CONSTRUCTION CO.,LTD. 


VULCAN WORKS, VULCAN WAY 
NEW ADDINGTON, SURREY 
Telephone : Lodge Hill 2347 Telegrams : Abmould, Croydon 
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THE P.C.4 PUMPCRET 
CONCRETE PUMP 


CONCRETE BY PUMP AND PIPELINE 
Two Sizes P.C3 P.C.4 
Capacities per hour, approx. . . | 20-24 cu. yd. 8-10 cu. yd. 
e: 


Specifications: 


Ran 
Horizontal, approx. . . . . 1500 ft. 1250 ft. 
or Vertical,approx. . . . . 135 ft. 125 ft. 
Pipeline . 6’ id. * id. 
Power required: Electric or Diesel | 45 h.p. h.p. 


(DUMPCEET) 


THE REGISTERED TRADE Phys 1m 
THE CONCRETE PUMP COMP, 


Pompcret Hime Company Lip 


4 STAFFORD TERRACE, LONDON, W.8 
Telephone: Western 3546 Telegrams: Pumpcret, Kens, London 
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OUTSTANDING BUILDING ... 


Outstanding 
Products 


CHEMICAL 
BUILDING 
PRODUCTS LTD 
Warple Works 
Cleveland Road 
Hemel Hempstead 
Herts 


Telephone: 
BOXMOOR 4900 
(5 lines) 

Telegrams: Prolithu 
Hemel Hempstead 


PROLAPIN Liquid Cement Waterproofer 
LITHURIN Concrete Floor Hardener 


QUICKSOCRETE P. Q@. & D. Rapid Hardeners 
and Setters 


WETEXI ‘S’ Colourless Silicone Waterproofer 
CONPLAST Concrete Plasticiser 

CONPLAST ‘W’ Anti-freeze and Plasticiser 
CONBE X Plasticised Expanding Grouting Material 
CEBEX 112 Mortar Improver 

CEBEX 113 Expanding Grouting Material 
CEBEX 124 Multi-purpose Slurry Liquid 

ROAD CONPLAST Air Entrainer and Plasticiser 
LIFTOYL Floor Cleaner and Degreaser 


ORKIT & TEKTAM Bituminous Coating and 
Compounds 


CONCURE Concrete Curing Agent 
NITOLUX & ROBRITE Paints 


NEW !! SCREEDEX the ideal Screed Additive. 
CHEMICAL BUILDING PRODUCTS LTD 
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“STABIL’ BINDERS 


ARE GREAT LABOUR SAVERS 
In one simple action they fix reinforcing 


rods as though welded. No slipping. | 


No “fiddling” with wire. No tools to 

mislaid. Any workman can use them. 

in all sizes for bi 

to 1}-inch rods. Give “S Binders 
a trial and judge for yourself. - 
@ SEND TO-DAY for demon- 
stration samples and prices. 


HUNTLEY & SPARKS L™ 


JAMES ESTATE, WESTERN RD., MITCHAM, SURREY 
Phone: MiTcham 012! 


| [  oaares 


i J-inch up | 





a a 
4a 


Trent Gravels 
10,0060 tons per week 


Washed & Crushed 1} in. to 4 in. 


We are the leading suppliers of high<iass concrete 

aggregetes in the ares shown shove. Prompt 

deliveries guaranteed and keen comptitive prices 
quoted. Send for sempies and prices. 











| TRENT GRAVELS LTE 


ATTENBOROUGH 
Telephone : Nottingham 25 4255 


Best Quality 


worTTs 





CONCRETE 


AGGREGATES 


in all grades 
., ” 


DELIVERED BY ROAD OR RAIL 


WM. BOYER 


& SONS LTD 


MEMBERS OF S.& GA. of GB 
ESTABLISHED 18/0 
IRONGATE WHARF, PADDINGTON, W.2 
TELEPHONE : PADDINGTON 2024-6 
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STORER’S 


Sawing, Planing and Moulding Mills ond Storage Yards at Barking 


for 


SOFTWOOD 


Wm. T. STORER & CO. LTD. 
Timber Importers and Merchants 
ESTABLISHED 1913 


Telephone: RiPpleway 030! (10 lines) 
RIVER ROAD - BARKING - ESSEX 
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~ UNDERPINNING 


RETAINING [aa 
CONSOLIDATING 


P A L R A D | C E (ROOT-PATTERN PILES) 


SYSTEMS PROVIDE THE CONCRETE ANSWER 


There is a Pali Radice system of structural protection for foundations 
against any kind of underground movement. Patented systems of root 
pattern piles provide a most effective means of underpinning any building 
or structure, while our patented grid retaining wall system ensures the 
stability of existing structures during nearby deep excavations. The 
reinforcing action is very smooth and gradual and starts from the beginning 
of the work. Consolidation for upper structures does not interfere with 
the original room disposition and preserves existing artistic decorations, 
frescoes, mosaics, etc. Other patented methods are applied to the con- 
solidation of various types of ground, and for the formation of water-tight 
diaphragms by casting reinforced concrete walls in the ground. 
Our extensive experience, and our constant development of new methods, 
enable us to tackle with confidence any problem connected with this type 
of work, however difficult or tricky the situation, and wherever it may be. 


NAPLES-—Via Verdi 35. 
GENOA—Via Milano 40c. 


PALERMO—Via E. Amari 32. 
Soc An FONDEDILE INC MILAN—Via Velasca 5. 
ROME—Piazza Buenosaires | 4. 


ATHENS—1!2 Kolokotroni Str. 
VIENNA—Strarkfriedgesse 25. 


All enquiries in the U.K. to— 


OVERSEAS COMMODITIES (SOC) LTD 
2 LONDON WALL BUILDINGS, LONDON EC? Te!: London Wall 5276 
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EDITORIAL NOTES 
Agriculture and Building. 


THE importance of Britain's largest industry, agriculture, is apparent mainly in 
times of national crisis. Whether the present economic state constitutes such a 
time or whether it is a transition period between a period of seeming prosperity 
and a less attractive aftermath is not for a technical journal to opine. What 
is fairly clear, however, is that British agriculture is facing a testing time which 
may be made the more severe if and when this country enters the European 
Common Market. It is just at such a time as this that farmers have to look to 
their affairs more keenly than in more prosperous times and under more protected 
conditions. An important feature of the industry is the structural equipment of 
farms and other properties. Buildings planned to give ease of working and to 
require little maintenance can result in noteworthy contributions to that in- 
creased efficiency which is said to be essential to enable British farm produce to 
compete with imported products. A renewed realisation, in many quarters, of 
the necessity to provide adequate buildings is indicated by the facts that a Farm 
Buildings Association was established a few years ago and that quite recently 
the Council of Industrial Design set up an advisory panel to deal with farm 
buildings. Concurrently with the action of the Council, but surprisingly un- 
connected therewith, are the efforts of the Royal Association of British Dairy 
Farmers, which organises the Royal Dairy Show. At the Show held in London 
in October last, a feature, introduced seriously for the first time in 1960, was 
an exhibition of farm buildings and other structures. 

While present types of standard buildings are acknowledged by the Council 
of Industrial Design to have served reasonably well in the past, it is thought 
that the future requirements of agriculture might be better fulfilled by improved 
buildings which may be constructed of materials commonly used without 
adding to ‘the cost of the structures. The advisory panel is to survey first the 
available standard components made of various materials, including concrete, the 
objectives being to recommend what may be suitable lines of development and 
to draw attention to aspects of current production which seem most promising. 
In this respect, it is certain that the investigations will show that many of the 
firms in the concrete industry catering for the farmer have anticipated the work 
of the panel in so far that their products are being continually improved or changed 
to meet changing requirements. Although in the event the structural exhibits, 
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utilising concrete, at this year’s Royal Dairy Show may have been disappointingly 
few, the quality was encouraging. The complaint that standard concrete struc- 
tures lack flexibility in planning and ability to be altered if required is no longer 
valid since more than one firm of precast concrete makers now produce structural 
components that can be assembled, and even taken down and re-assembled, to 
give almost any desired type of building. Such designs can only result from 
knowing intimately what a farmer wants. In one instance, flexibility of planning 
combined with simplicity of design and manufacture is obtained by adopting 
a low-pitch roof (about 11 deg.) whereby a high Dutch barn can be combined 
with a lean-to roof of less height over a covered yard. In another design, a basic 
building is provided which can be extended lengthways or sideways without 
alteration to the original structure, and upper floors, or lofts, of prestressed con- 
crete slabs can be introduced, also without alteration. At a conference held in 
Copenhagen in September last, some attention was given to improved methods 
of construction of farm buildings; in particular, “ tilt-up "’ construction, although 
not new (see page 442), is considered to offer some advantages. 

Although precast concrete has been a feature of farm structures for very many 
years, prestressed concrete is by no means so generally used, one reason given 
being that the more slender members may not so well withstand the knocking 
about to which they are likely to be subjected in use or during erection by semi- 
skilled workmen. The particular requirements and the indeterminate loads and 
forces to which agricultural structures are subjected necessitates that design 
must be very much a matter of experience in this field. The saying that farm 
fences must be “‘ pig tight, horse high and bull strong "’ is an expression of these 
special requirements. It is, however, axiomatic that, to produce economical 
buildings, the external loadings assumed should not only be adequate but should 
also not be excessive. In agricultural buildings examples of incidental loads, the 
effects of which should not be overlooked, are blows by passing vehicles on 
columns, gateposts and similar exposed members, and pressures due to piling 
materials against non-loadbearing walls. Although it is desirable that roof 
coverings are not blown off when the wind is slightly stronger than normal, 
over-estimation of the total wind force on a structure can result in extravagant 
construction. It is impracticable, even if it were desirable, for all parts of a 
structure to have precisely the same factor of safety. Although the main frame 
of a building should have a higher factor of safety against probable loads than, say, 
the cladding, it may be thought that the concrete frames of many farm buildings 
err on the side of excessive strength and to some extent, therefore, here is a margin 
for a reduction in cost. Evidence of this was forthcoming during the War, when 
“ near misses ’’ of flying-bombs failed te disrupt the concrete frames of several 
farm buildingsalthough thestructures were not designed to resist such extraordinarily 
violent forces. The requirements of some British Standards relating to farm 
buildings are less severe than the recommendations for other types of buildings. 

Consideration of design should also include the aesthetical aspect. Farm 
buildings are often prominent in the rural landscape and in general are relatively 
free from planning control. Their appearance is therefore of some public con- 
cern the more particularly, as the Council of Industrial Design observes, since 
many buildings are subsidised from public funds through grants under the farm 
improvements scheme. One factor in connection with appearance is that the 
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glaring off-white of ordinary asbestos-cement sheeting and of concrete structural 
members may often be discordant with a verdant background. There should be 
little difficulty or extra cost in imparting a pleasing hue to these structures. 


Building Priorities. 


CONSIDERATION today of building work, whether for agricultural, commercial, 
educational, medical, or industrial purposes, introduces immediately the question 
of Governmental control during the present period of restrictions on activities in 
building and civil engineering. Spokesmen for the Federation of Civil Engineering 
Contractors have stated recently that, while it will be some time before the 
Government measures have an appreciable effect on the amount of work in the 
civil engineering industry, there is no doubt that they will result eventually in 
restriction of expansion of the industry. In fact, the “‘ pause ”’ in expansion could 
be of benefit to the industry if it were used to prepare plans for the time when 
full activity could be resumed. Many civil engineering works connected with 
water supply, sewerage, and other public services should proceed so that, when 
restrictions are eased, the construction of houses, factories, and the like would 
not be retarded because of an insufficiency of these services. Reduction of 
activity at short notice is not practicable where large civil engineering works are 
concerned. Therefore the building industry, as is customary, is called upon 
to bear the brunt of the reduction, since it is probable that in this section of the 
constructional industry, adjustments of programmes can be made most readily. 
The restriction of building work means that some process of selection (“‘ priorities "’ 
is the term used by economists) must be operated. 

It would seem that factories which are immediately productive should be 
near the top of the list of priorities if the products are for export. Few would 
dispute the priority, as announced recently in the Queen's Speech, to be given 
to the construction of hospitals, and anyone with a knowledge of the housing 
problem in the cities in this country, arising from a real shortage of accommoda- 
tion for the multitude with little or no capital, would not hesitate to place houses 
and flats (to let) in a favoured position on the list. Office buildings which provide 
accommodation for the operation of Parkinson's law need not be high on the list, 
if on the list at all, in view of the fact that so many buildings of this type are pro- 
ceeding or have been completed recently. The announcement made by the 
Chancellor of the Exchequer regarding the building of educational establishments 
points to a reduction in the rate of construction of new schools except for scientific 
or technical studies ; but why the exception, if it is true that there will be a surfeit 
of “‘ scientists" in a few years? May one speculate as to whether it is a fact that 
so much school building is required? Are the present premises (and staff for that 
matter) being used to capacity ? What business could carry on successfully if its 
establishments (premises and staff) were in operation for little more than two-thirds 
of the number of available working days in the year? It is not to be inferred that 
pupils should be expected to attend school for a greater number of days in the year 
thanat present, but by staggering days of attendance, the present premises and staff 
should be able to deal with a greater number of pupils and at the same time the 
present excessive size of classes might be reduced. No doubt the educationists 
will have a retort to such speculations, but it should not be impossible to reduce 
the need to build quite so many of the ‘ aquariums ” which today pass for schools. 
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(See facing page.) 





Fig. 2.—Design of Quay No. I, 
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A Prestressed Concrete Quay at Tees Dock: 
The Substructure. 


Tae New Quay at Tees Dock 


Quay No. 1, now in the course of con- 
struction on the River Tees, is considered 
to be the largest prestressed concrete 
structure in Great Britain. The quay 
(Fig. 1) is 3220 ft. long and go ft. wide, 
and provides five new tidal berths having 
ultimately a depth of water of 37 ft. at 
low water spring tides. The general de- 
sign (Fig. 2) is a deck comprising inter- 
locking longitudinal beams spanning be- 
tween transverse twin beams which are 
supported on concrete cylinders. The 
deck beams are covered with an 18-in. 
layer uf lean concrete underlying a 6-in. 
layer of reinforced concrete embedded in 
which are the railway tracks and crane 
tracks. The two layers are cast insitu 
but the beams and cylinders are precast 
and prestressed. 

A round-head is constructed at one end 
of the quay, and the massive fender blocks 
provided at intervals along the face of the 
quay are features of the structure. The 
site is reclaimed land and the quay is in 
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a basin 3250 ft. long and 400 ft. wide on 
the south bank of, and at right-angles 
to, the river between Middlesbrough and 
Redcar. 

Preliminary designs were commenced 
in 1954 and detailed designs in 1956 but, 
because of the Government's financial 
policy, construction of the quay was de- 
ferred until 1959. In the intervening 
period reclamation of the area between 
the site of the quay and the adjacent road 
proceeded by pumping sand, dredged 
from theriver in the course of maintenance, 
into bunds. Dredging of the first portion 
of the basin also proceeded. This work 
provided useful information about the 
ground. When the tender documetits 
were prepared it was realised that the 
original design was no longer necessarily 
the most economical. The original! design 
included large precast reinforced concrete 
deck units weighing up to 80 tons each, 
but by then the development of pre- 
stressed concrete suggested that a more 
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economical scheme might he possible, and 
an alternative design with individual pre- 
stressed concrete elements weighing not 
more than 15 tons each was prepared. 
Both designs were included in the tender 
documents. In the tender accepted, the 
prestressed concrete scheme proved 
cheaper than the alternative in reinforced 
concrete and construction proceeded in 
accordance with the prestressed concrete 
design. 


Site Investigations. 


The preliminary investigation of the 
site required boring and sampling of the 
ground and pumping tests to establish the 
feasibility, or otherwise, of constructing 
the quay in the dry. It was found, how- 
ever, that the slag embankments en- 
closing the site were extremely porous 
and would be costly to seal, and that 
ground suitable for the foundation of a 
gravity structure did not generally occur 
at a reasonable depth. From various 
preliminary designs which were prepared, 
it was determined that an open-type 
structure was the most economical, a 
conclusion which was confirmed by ex- 
perience of the free-standing nature of 
faces dredged in the lower marl. 

The bed-rock is solid Keuper marl over- 
lain successively by about 50 ft. of dis- 
turbed marl, ro ft. of boulder clay, and 





Fig. 3. 


between 5 ft. and 20 ft. of fine sand. The 
boulder clay and the disturbed marl do 
not differ greatly except for the inclusion 
of foreign particles in the former. The 
disturbed marl increases in hardness with 
depth but there are intermediate strata 
of soft soil until the solid marl is reached 
Difficulty was experienced in sampling 
satisfactorily the disturbed marl, re- 
sulting in the validity of the foundation 
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calculations being doubted. Consequent- 
ly further investigations were made and 
inclu ied boring, sampling and testing of 
the soil, insitu plate-bearing tests, and 
applying a 1000-ton test-ioad to one of the 
cylinders forming the substructure. 

In the plate-bearing tests, loads up to 
100 tons were imposed on 12-in.-diameter 
tubes filled with concrete and these tests 
confirmed that the softer layers of the 
disturbed material would not support the 
working loads without excessive differ- 
ential settlements The conclusion 
formed at this stage of the investigation 
was that no satisfactory foundation re- 
lying on end-bearing alone could be 
provided above the level of the solid marl 

A cylinder was built on soft ground 
likely to settle excessively. The space 
between the cylinder and the excavation 
was grouted. Cables which could exert 
a force of 1000 tons were built into the 
cylinder, the lower ends being grouted into 
the rock and at the top were passed 
around steel yokes (Fig. 3). The load was 
applied by several hydraulic jacks placed 
between the yokes and a concrete cap cast 
on the cylinder. The results of this test 
were such that it was deemed practicable 
for the cylinders to be founded at the level 
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originally intended, which was generally 
about 15 ft. above the solid marl. 


Temporary Works. 

After acceptance of the tender, a 
period of three months before the com- 
mencement of the work on site was occu- 
pied in planning the method of construc- 
tion and the design of the temporary 
works, which are extensive 

There are 6346 precast concrete elements 
in the work and these are being made in 
a casting yard set up on the site. The 
cylinder rings are cast under cover in a 
shed but the beams and deck units are 
cast in the open. The concrete is mixed 
in a pan-mixer, the materials being 
supplied from a batching plant which in 
corporates two cement silos having screw 
conveyor and automatic-feed discharge 
The concrete is transported to the moulds 
for the deck units and beams on movable 
mono-rail bridges which cover the entire 
yard. A 15-ton derrick-crane is provided 
to place the cages of steel reinforcement 
in the moulds, and to stack the units 
when cast. Otherwise transportation of 
the precast elements about the yard and 
from the yard to site of the quay is on 
bogies running on rail-tracks. The deck 
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units, which mostly weigh between ro and 
15 tons each, are transported on articulated 
bogies on standard-gauge rail-tracks. 
The cylinder rings and reinforcement 
cages for the fender-blocks are transported 
on flat trucks. At the site, a temporary 
staging (Fig. 4), comprising cylindrical 
steel piles, Bailey-bridge units, and pre- 
fabricated interlocking panels of decking 
made of sleepers and steel beams, is pro- 
vided to accommodate the heavy plant 
needed for the excavation for, and con- 
struction of, the cylinders. This staging, 
which is seen in the foreground of Fig. 5, 
advances as the work proceeds by dis- 
mantling at the trailing end and re- 
assembling at the forward end. A 15-ton 
derrick-crane at the trailing end lifts the 
panels of decking and extracts the piles, 
and loads them into a motor-barge for 
movement to the forward end, where re 
driving the piles and re-assembly of deck- 
ing is done by a crawler-crane (Figs. 6 
and 7). 


The Substructure. 


The substructure comprises 330 con- 
crete cylinders in transverse rows of three. 
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The rows are at 30-ft. centres and the 
three cylinders in each row are 30 ft. and 
38 ft. apart respectively. The cylinders, 
the lengths of which vary from 43 ft. to 
67 ft., are made up of precast concrete 
rings 6 ft. deep and having an external 
diameter of 6 ft. 3 in. and an internal 
diameter of 4 ft. 9 in. The rings are 
cast vertically in steel moulds mounted 
on bogies, a method which compares 
favourably with the more usual method of 
having the moulds in fixed positions. The 
concrete is compacted by poker vibrators. 
Ducts for prestressing bars in the cylinders 
are formed by bright steel tubes which 
are withdrawn while the concrete is 
green. The rings are cured in heated 
sheds and generally are lifted after three 
days. 

At the position of each cylinder, a 
steel tube with a serrated cutting edge 
and a wall ? in. thick is pitched by a 
15-ton derrick-crane and sunk into the 
solid marl by the backwards and forwards 
rotating motion imparted by a Benoto 
machine. The tubes are extended as 
sinking proceeds to keep the top above 
the working platform. Sinking continues 
until a seal is obtained in the marl, which 
is usually when the penetration is about 
1oft. Simultaneous with sinking, excava- 
tion is carried out within the tube by the 
Benoto machine operating a hammer-grab 
(Pig. 8) of about 5 ft. diameter, the spoil 
being discharged into and removed in 
dumpers, Unlined excavation continues 
for a further 15 ft. to 25 ft. below the 
bottom of the tube as shown diagram- 
matically at Bin Fig. 6. At intervals the 
diameter of the cavity is increased from 


Fig. 9. 


5 ft. to 6 ft. 9 in. diameter by the cutting 
tool (Fig. 9) being operated by the grab- 
bing machine. A concrete pad is con- 
structed within the tube at the level of 
the foundation, and on it the precast 
concrete rings, each of which weighs 
about 6 tons, are placed as shown diagram- 
matically at C in Fig. 6. Initially the 
joints between the rings were caulked 
with earth-dry concrete, but an improved 
joint of comparable strength is now pro- 
duced by using a sand-cement mortar 
containing an admixture to accelerate the 
setting. 

When all the rings for a cylinder are in 
position, j-in.-diameter high-tensile steel 
bars are inserted in the ducts in the walls 
of the rings. Previously the bars are 
brushed clean and are then wrapped in 
protective tape. For these operations 
the bars are supported waist-high on steel 
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Fig. 11. 


trestles (Fig. 10). The upper ends of the 
bars for one cylinder are then secured to 
a circular steel template (Fig. 11) which 
ensures the bars are in the correct posi- 
tions to suit the ducts in the wall of the 
cylinder. The template is lifted by the 
derrick-crane so that the bars hang 
vertically (Fig. 12) and can be lowered 
into the ducts in the rings. This opera- 
tion is shown diagrammatically at A in 
Fig. 6. The lower ends of the bars are 
secured by nuts which are screwed on 
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through openings provided in the bottom 
ring. 

The rings forming one cylinder are now 
pulled together by tensioning the bars 
Each front and central cylinder contains 
six bars and each rear cylinder eighteen 
bars. After grouting the ducts, the cylin- 
ders are sealed at the bottom by a plug 
of colloidal concrete and are filled with 
lean concrete and sand. 

The rear and central cylinders are sur- 
mounted by a cast-insitu reinforced con- 
crete cap which is cast in a steel mould 
(Fig. 13). The front cylinders are sur- 
mounted by the large concrete fender- 
blocks, the prestressing bars extending 
from the cylinders up through the fender- 
blocks by the use of couplers. Stressing 
is carried out from the tops of the fender- 
blocks. The substructure of the round- 
head is constructed similarly but in this 
case the cylinders are in rows of four 

Upon completion of the construction of 
the cylinders, the steel tube is extracted 
by a machine fitted with hydraulic jacks 
of 60 tons capacity. As the tube is with- 
drawn, the annular void between the 
concrete cylinder and the excavation is 
filled with sand-cement grout injected 
through pipes extending from the plat- 
form. 
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Soscemeiing cagieoms for Quay No. 1 
are Sir William Halcrow & Partners, who, 
for the prestressed concrete superstruc- 
ture, are assisted by Messrs. A. J. & 
J. D. Harris, The preliminary site in- 
vestigation was carried out by Messrs. Le 
Grande Sutclifie & Gell. The contractors 
are The Demolition & Construction Co., 
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Ltd. Thesteel moulds for the cylinder caps 
were supplied by Stelmo Ltd. The bars, 
anchorages and jacks for prestressing the 
cylinders were supplied by McCalls Mcalloy 
Ltd. The quay is being constructed 
for the Tees Coumvedey Commissioners 

The construction of the superstructure 
will be described in a subsequent article 
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Foundations and Sheet-piling.” 
By D. H. Lee. (London: Concrete Publica 
tions Ltd. 1961. Price 20s.) 
truction of Founda- 
P. Manning. (London 
Concrete Publications Ltd. 1961. Price 
244 ) 
Mr, Donovan Lee's book “ Sheet Piling, 
Cofferdans and Caissons” enjoyed an 
active life of almost fifteen years. His 
new book incorporates much that was in 
the earlier public-tion, but brought up 
to date where necessary, and includes so 
much nw matter that it is comprehensive 
as regards the subject of foundations on 
strata some distance below ground 
With modesty, the author has chosen to 
call it ‘an introduction” to the study 
of the design and construction of deep 
foundations since he maintains that so 
vast a subject cannot be dealt with com- 
pletely in some two hundred and fifty 
pages; some aspects must be omitted or 
treated superficially, Nevertheless, the 
consideration given to sheet-pile walls, 
cofferdams, cylinders and caissons is 
sufficiently detailed for a practising civil 
engineer, to whom the book is primarily 
addressed, to acquire data an knowledge 
of other engineers’ experience in these 
specialised fields. Such a subject as soil 
mechanics is dealt with summarily because 
this book docs not claim to be a treatise on 
that subject, and only as much as is 
essential is given, and that little is in a 
form of reminders rather than in text-book 
style. The author's views on the bearing 
capacity of driven piles make informative 
reading. Students and young engineers, 
although not likely to be required to de- 
sign deep foundations in their early years, 
will, however, gain much by a study of 
is work as it vives a good picture of the 
tical difficulties, and how they are 
overcome, which confront a civil engineer 
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when dealing with ground or water or 
the two elements in combination. The 
examples of actual works are drawn from 
all parts of the world and some floating 
caissons and subaqueous tunnels are des 
cribed. The bibliographical references are 
extensive 

Mr, Manning's book is mainly comple 
mentary to Mr. Lee's since it deals almost 
entirely with foundations at shallow 
depths. It is a book, as the author 
claims, that is most suitable for the civil 
engineer who is called upon to design 
the type of foundation normally required 
and to do so without calling upon a 
specialist for advice. One of the best 
chapters in the book is that on raft 
foundations which are considered with a 
minimium of mathematics and a maxi- 
mum of common sense. Other chapters 
deal with mass concrete and reinforced 
concrete bases, piled foundations, sub 
merged sites, ground investigations, and 
constructional procedures. A 
design charts is included 

Whereas Mr. I e's subject necessitates 
drawing upon the experience of many 
engineers, the completely worked and 
illustrated examples in Mr. Manning's 
book are entirely of work carried out by 
himself during a lifetime of practice 
The numerous axioms and statements 
arising from clear independent thinking 
should benefit students and should even 
cause older engineers to pause to re-assess 
some established idcas 
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Betonkorrosi Betonschutz. (( orrosion 
of Concrete— Protection of Concrete.) By 
Imre Biczék. (Kudapest: Akadémiai Kiadé 
(Publishing House of the Hungarian Aca 
demy of Sciences) 1960. Price 7.00 dol 
lars 

Tue purpose of this book (which is the 

German translation of the revised edition 
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of an Hungarian book first published in 
1955) is to survey the | meen involved 
in protecting concrete from corrosion and 
the present knowledge on this subject 
It is based on a thorough study of English, 
American, French, German, Russian, 
Czechoslovakian and Hungarian literature 
up to 1957 and includes the author's own 
experience. The bibliography contains 
over three hundred entries. An English 
edition of this book would be useful 

The book is in five chapters, the first 
of which deals with the components of 
concrete, that is, cement, aggregate and 
water, from the point of view of their 
resistance to corrosion, The greater part 
of this chapter is devoted to the chemistry 
of cement, and the advantages and dis- 
advantages of the various types of cement 
are described, It is of interest to note 
that a Hungarian high-alumina cement, 
which had a high reputation far beyond 
Hungary as being particularly suitable 
where resistance to the corrosive action 
of sulphates was required, is no longer 
manufactured, it having been found that 
concrete made with this cement disin- 
tegrates if exposed to warm water or 
steam for a long period. The roof of a 
swimming pool for which this cement was 
used was attacked by steam to such an 
extent that it had to be demolished and 
re-built with Portland-cement concrete. 
In the second chapter the investigation 
of ground and of ground-water is con 
sidered and the importance of seasonal 
variations of the chemical composition 
of the ground-water is emphasised 

In the third chapter, the various causes 
of corrosion and the results of research 
are described. Corrosion may be caused 
not only by water containing harmful sub 
stances but also by soft or chemically pure 
water such as distilled water or water ob 
tained by industrial condensation. Re 
commendations are made for the protec 
tion of concrete against various types of 
attack and the regulations in Germany, 
U.S.A., Czechoslovakia, U.S.S.R., Britain 
and; Hungary are critically reviewed 
The author points out that the recom 
mendations of B.R.S. Digest No. 31 are 
unique in so far that they relate not only 
to the aggressiveness of the ground-water 
but also of the soil and, in contrast to 
all other regulations, they take into a 
count the expected life of the structure 
A method of protecting the reinforcement, 
which has been used successfully in the 
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U.S.S.R. and in Hungary, is the addition 
of sodium nitrite (NaNO,) to the mixing 
water to the extent of 2 to 3 per cent. 
of the weight of the cement, a method 
which is hardly known in this country 
Experience in Hungary has shown that 
the addition of sodium nitrite to the 
mixing water has a favourable effect on 
the strength of the concrete. The factors 
which may influence corrosion, such as 
the flow of the ground-water, its change 
of temperature and level, the thickness 
of the concrete member, and exposure to 
air, are discussed in the fourth chapter 
The last chapter contains a summary 
of protective measures, some of which are 
described in detail and illustrated by 
examples.—-H.-K. 
“Frame Analysis.” By A. S. Hall and 
R. W. Woodhead. (London: John Wiley 
& Sons Ltd. i961. Price 68s.) 
Tue introduction of electronic computers 
to assist structural analysis has made it 
possible to analyse framed structures of 
a complexity that, for economic reasons, 
was hitherto impractical. The solution 
of these problems is facilitated by the use 
of more flexible methods than those, such 
as moment distribution, which had been 
developed because of their suitability in 
solving particular types of problem 
Although the application of computers is 
not specifically mentioned in this book, 
it is implicit in many of the solutions 
described, It sets out particularly clearly 
the alternative general approaches to 
analysis by stiffness or flexibility methods 
and considers, in particular, the methods 
of slope-deflection and influence coeffi- 
cients as examples of these. In addition 
to the more common lengthy mathe 
matical analysis, matrix algebra is exten 
sively used. The theory of matrices 
necessary for a complete understanding 
of the text is also included in an appendix 


“ Principles of Structural Design." lity 
Niels Lisborg. (London: B. T. Batsford 
Ltd 1961 Price 406.) 


ACCORDING to the preface, this book sets 
out to provide a “ panoramic view of the 


whole subject ’’ of structural design. The 
terms in which it does so are intended to 
be of value to engineers and architects, 
and accordingly the treatment is more 
general than that normally adopted in 
engineering text-books. The first part of 
the book deals with structural principles, 
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and includessome thirty pages on the theory 
of reinforced concrete. A second section 
contains tabulated data for design in 
steel, timber, plain and reinforced concrete 
and masonry in accordance with the 
reievant British Standards and codes of 
practice. The work is completed by a 
section containing mathematical data and 
examples of simple structural calculations. 
Of particular interest are those examples 
where, for specified loadings, comparative 
designs in timber, reinforced concrete and 
steel are 5 

It is natural in a work of such wide 
scope that the treatment of some aspects 
should be somewhat superficial. How- 
ever, without qualification some of the 
categorical statements made in the text, 
for example, that regarding the alterna- 
tive merits of stirrups and inclined bars 
as shearing reinforcement, are open to 
question. 


“ Schubsicherung bei Spannbeton ohne 
Schubbewehrung.” By Hubert Rusch 
and Gunnar Vigerust. (Berlin: Wilhelm 
Ernst & Son. 1960. M. 11.) 

In the two parts of this publication the 

authors deal with the shearing strength of 

prestressed concrete beams without web 
reinforcement. The shearing strength of 
prestressed beams is not generally gov- 
erned by the shearing stress, but by the 
principal tensile stresses to which the 
shearing stresses contribute. At working 
loads the principal tensile stresses are 
generally small and are not a criterion of 
the available shearing strength, which 
should be derived from the ultimate 
shearing load. The authors are of the 
opinion therefore that the determination 
of the principal tensile stresses as pro- 
vided for in German Code of Practice 

DIN 4227 could be omitted. It is con- 

sidered that the load which causes wide 

inclined cracks due to shearing can be best 
expressed in terms of a bending moment, 

a suggestion which appears to be con- 

firmed by the results of tests carried out 

by American research workers. The 
formula proposed by the author for this 
moment takes into consideration the in- 
fluence of the prestress, the amount of 
longitudinal reinforcement, the quality of 
the concrete, and the geometry of the 
section, 

The design for resistance to shearing 
requires a larger factor of safety than that 
for bending, because shearing cracks often 
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develop suddenly and lead to immediat 
failure of the beam. Because present 
knowledge of shearing stresses in pre- 
stressed beams is limited, the authors 
suggest that a factor of 2-6 should be 
adopted. The calculation of the shearing 
stress should always be made for the 
“ critical section in bending, which, for 
a freely-supported beam with a concen- 
trated load, is at the point of application 
of the load. If the load is uniformly dis- 
tributed it is suggested that the critical 
moment is that at the centre of the span. 
The authors consider that suitable links 
should be provided to limit shearing 
cracks. 


“ Beton-Kalendar 1961 (Parts I and II).” 
(Berlin: Wilhelm Ernst & Son. 1961 
Two volumes. DM. 20.) 

In the jubilee number of this well-known 
handbook, the chapter on geometry has 
been omitted and the chapter on struc- 
tural analysis severely curtailed in order 
to reduce the size of the volumes and yet 
to include most of the many developments 
which have taken place during the past 
five years. Additional matter includes 
the calculation of rectangular slabs sup- 
ported on three edges and carrying uni- 
formly-distributed and triangularly-distri- 
buted loads. Machine foundations and 
other structures subject to vibration and 
comments on the Swiss reinforced con- 
crete regulations are also included. The 
chapters dealing with foundations, stairs, 
floors and applications of prestressed 
concrete have been revised. 


“ Building Technician’s Pocket Diary, 
1962." (London: Association of Building 
Technicians. Price 6s. 7d.) 


Tuts is the forty-first issue of a useful 
pocket book containing about 170 pages of 


data and general information. There are 
at least thirty pages containing matter 
of direct interest to concrete engineers. 


Bulletins Received. 


“ The Performance of Compaction Plant 
in the Compaction of Two Types of 
Granular Base Material.” (London 
H.M.S.O. 1961. Road Research Labora- 
tory. Price 2s. 34.) 

“Rock Mechanics.” (Lordon: Soil Me 
chanics Ltd. 1961. No price stated.) 

* Plastics in Building.” (Welwyn Garden 
City: Imperial Chemical Industries Ltd., 
Great Brita. 1961. No price stated.) 
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THREE-DIMENSIONAL GROUPS OF PILES.-—II. 


Forces in Three-dimensional Groups 
of Piles.—II.* 
By W. E. SCRIVEN, B.Sc. (Eng.). 
Examples of Circular Groups. 


EXampPLe No. 1.—Suppose that there are N node points on a circle of radius 4 and 
that at each node point there are two piles with the same values of # and horizontal 
angles of +¢ and —¢ (Fig. 6). (Note that uw is the angle indicated by the symbol 
mH in Fig. 5 in the preceding part of this article.) 

Py P; M; 


Then v= and a = a*N cos* yu sin? é’ 


~ N sin* hn’ “= aN cos? y’ 


hence from equation (7), 
P,.cos (0 + ¢) P,; M,.sin (6 + 4) 
N sin p ~ 2Necosa aNcosysindg 


oF 
To find the greatest and least values, 7 =o 


Fe = 


sin(0+¢) M,cos (6 + ¢) _ 


and ~ N sin ws aN cos using — 


Theref tan (6 Ms . osec 
ere ys en hie igeetcenaiets ab ask . e 

_ gre dh aPy cos p sin ¢ aPy ~~ $ 
M; 
aP,’ 

tan (9 + 4) = & tan w cosec ¢ . ‘ ‘ ; (17) 
Substituting equation (17) in equation (16) gives: 
Py P, 

a aie + k* tan® uw cosec* 6 — ——— 
max ~ N sin 77) vf a” tan se $ 2N cos fe 
min 


Substituting A = — 





Fe (18) 


For the particular case of a tower supported on raking piles, let W be the weight of 
the tower and H the resultant wind force acting at a height # above the pile-cap; then 


W-=--—P,;; H=Py; and M, = — H(h —2z,) = + H(acot wcos¢ — A). 


z 


ga 





Fig. 6. 
* Continued from November 1961. 
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Fig. 8. 


H(a cot w cos ¢ — h) 
a Ha 


H . . W 
V1+h* tan? gw cosec* ¢ 


cot nw cos ¢ 


~ N sin Me 2N cos u 


h 
tan (@ + 4) = —cot¢ + q tan #.cosec ¢ 


For example, if W = 7240 tons; H = 547 tons; a = 132 ft.; A = 123 ft.; N 
pm 21°; and @ = 42°; then 


tan uw = 0-384; sin = 0-358; sing = 0-670; cos ¢ = 0-743 
Mz = 547[(132 x 2605 x 0-743) — 123] = 72,470°9 ton-ft 


123 
k = —2-605 X 0°743 + 3 ~ 1-005 


547 ky po yee Pee 
° i eee 4 « 6 ° ~ ac 2 
Fo t 8 x 0358 I (1-005 x 0°384 1-491) 
= +464 + 102-0 = 148-4 tons and 55-6 tons 


123 
tan (04+¢) = 1-11 -T32 x 0-384 X 1-491 +0-576. 


6 = +30° + ¢(if dis negative) or +150 é (if ¢ is positive) = +72° or +108 


6 + 240 2,470°9 sin (0 + ¢) 
Generally Fg, = 547 cos (@ + 9) Un rans - 
; 38 x 0°358 2 x 38 K 0034 132 x 38 x 0°934 x 0-670 


40°2 cos (09 + ¢) + 102-0 F 23:1 sin (6 + ¢) 
*s. 7 and 8 show the distribution of forces with respect to 6 
4 = 40°2 cos (6 + 4), Fp = 102-0, and Fy = 23-1 sin (6 + ¢$) 
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The foregoing enables the loads in any given arrangement to be found. If it is 
required to find the system that will give the least pile loading, the maximum force 
in any pile is given by 


= —— v | B88 tan? « cosec® 4 
+ Wasp 1 + &* tan®* gw cosec* ¢ 


_ OF 
Assume that the value of ¢ is fixed; then by equating on to zero the optimum 
valk of gw can be found, as follows 
oF tz x{ — t VK amenen I k,tt — 
&* aN SCC: an p + 55 —cosec p.cot u + cosec oe x’? o* tan w.sec of 


in which VK = V1 + &,* tan* « and &, = & cosec ¢; & is here regarded as positive, 
since it is the implied root of &?. 


, 


IF W 
; > = as fer s r a 2 tan* _ 
Putting On o, and simpliiying, aH tan? wv K k,* tan* w 


_- 
If n* 1 + &,? tan* w, tan pw ./* ; + 
ky 


h Ww ( Si nm? 2 2.8 
ence 2Hk,"” I ai) + ( 1)? — ky Oo. 


(Note that m in this context is not to be confused with the directional cosine n in the 
preceding part.) 

W 
Let k, - Hh’ and since m* > 1, then expansion by the binomial theorem gives 

0 
ak, 1 er ee = etc.) + ant —2an?§+1—hk* =0 
2 

Hence m* = {3k, + 2 + V (3k, + 2)* — (2k, + 1)(38, + 4 - the") ok, a 
Vkj(3k, + 1) + 4hg*(2k, + - Ry 

2k,*(2zk, + 1) 


180, 
F 


and tan* yw = 


For the example considered 
k = 1-005; at 
1-005 


: = 1*500; 
0-670 5 


7240 
4 * 547 








Therefore 
Fig. 9. 


V 2205 K 7°OI5 + 4 XK 2°25 XK 5°41 — 2°205 
24°345 


tan* uw = =O241, and mw = 261°. 
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rw 


The relation between yw and F is shown in Fig. 9. 
EXampPLe No. 2.—Suppose that at each node point on a circle of radius a there 
For vertical 


are two vertical piles and one radial pile at a vertical angle uw (Fig. 10), 
piles np = 0, ¢ = =; for inclined piles wp = yw, ¢ = 0; 2, = acot u. 


P, 
~  N(2 + cos*y) — 


2M, cos@ M, cos 6 
aN 


2aN 


For vertical piles 
P; 


Fv = — Nia + cost p) 
For inclined piles 
F,; = enue 6 a NG@eas + at —acos ucos@ + @cos "cos 6} 
2P, cos 6 P, cos wu 
Nsing ~ N(2 + cos*p) 
This agrees with Professor Westergaard’s conclusion that piles with centre-lines 
meeting at a point cannot withstand an overturning moment. Using the notation of 


Example No. 1, 
ve W H(a cot wp — hy) 
a aN 


FV imax. = N(2 + cos* wu) ~ 
a 


provided that a cotuw >hat@ = 2, acotu <A at 6 
2H W cos 
f at 6 Oo. 


Fiinax, = N sin « ~ 


N(2 + cos® pz) 
132 ft.; A 123 ft.; N 38; 


and 
547 tons; a = 


If, as before, W = 7240 tons; H 
and mw = 21°, then 

Le 7240 547(132 x 2-60 — 123) Be rk 

Fv. = 3812 + 00348) * saa = 66:4 + 24°0 = go-4 tons. 

2 X 547 7240 X 0°934 

——_—_—_— + —————————— = ° + 62> "42°55 t s. 

Paes. = 38 x 0-358 * 38(2 + 0-934%) ~ °°S + O70 = "425 tons 

EXAMPLE No. 3.—Suppose that the piles are arranged in three concentric circles 

(Fig. 11). In the outermost circle there are two raked piles at each of 12 nodes, at 

angles of +¢ and —¢, uw being commonto both. All piles have the same value of ¢. 

34 cot uw cos ¢. 


Z 
“— 


a ‘ > 
For the vertical piles w = 0; ¢ = . From equation (14), 
December, 1961. 
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Ye 


~s 


" 





Fig. 11. 
I P. 

nat » 4%0+8 Xo + 12 X 2sin*p ia aint p’ 

I P 

a 420 x 20m a” c0lt.+ 200 
I M, 

a*x4xI +(2a)*x8 x14 (3a)? x 12 cos? u sin*® ni 18(1 +3 cos® uw sin® ¢)a* 
the innermost circle 


F = 


= M;, x 


P, M,; cos 6 
~y2(r + 2cos*m~) = 18a(r + 3 cos* uw sin® 4) 

If M, is positive, the maximum value of F occurs at @ = 2; if M;z is negative, the 
maximum occurs at@ =o. Hence assuming that P, is negative and using the notation 
of Example No. 1, 

Ww H(z, — h) 


Fmax. = 12(1 + 2.cos*m) ~ 18a(1 + 3 cos* mw sin® 4) 
For the middle circle 
OT aa ot a eis wal _ Mz cos @ _ ‘ 
12(1 + 2cos*yw) ga(1 + 3cos* wsin* ¢) 
The conditions for locating the maximum value of F are as before and 
Ww H(z, — h) 


" = - ~ ey +. . ~ . 
Fax. 12(1 + 2.cos* ma) ~ + 3cos* gw sin® ¢) 


For the outermost circle 
P, cos ph M; sin ¢ cos # sin (6 + ¢) 
12(k + 2cos*m) 6a(1 + 3 cos* uw sin* ¢) 
e ‘ j oF 
For F to be a maximum or minimum, <=; = 0. 


06 

2M, singwcospsindg 
aP, (1 + 3 cos* » sin® 4) 
2(z,—h) sinwcosysind 
~ @ («1 + 3.008" wsin® 4) 


Therefore tan (6 + ¢) =t= — 


W cos 
and Fm : +84 —_ 
hor ag 12(t + 2 cos* gs) 
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If W = 7240tons; H = 547tons; @ = 44 ft.; A = 123 ft.; y = 21° and¢ = 42°, 
Mz = 547(3 X 44 X 2°605 x 0°743 — 123) = 72,470°9 ton-ft. 
For the innermost circle 
7240 72.479°9 
12(1 +2 x 0-934") | 18 x 44(1 +3 x 0-934" x 06707) — 
For the middle circle 


Fax. = 220 + 42-1 = 262-1 tons: 


Fax. = 220 + 84°2 = 304-2 tons. 
For the outermost circle 
Fmax, = 220 X 0°934 + ~ ee + #, 
in which 
eae 2(3 X 44 X 2605 kK 0°743 — 123) 0°358 xX 0934 X 0-670 " 
44 (1 + 3 XK 0934? x 0-670*) 


Hence Fmax. = 205 + 150 = 355 tons. 
The writer acknowledges the permission given by Messrs. J. L. Kier & Co., 


Ltd., for him to prepare and publish this series of articles. 


“Concrete and Constructional Engineering ”’ 
Prize Designs. 


THERE were about fifty entnes this year for the prize awarded by the proprietors 
of this journal for competition amongst the students at the post-graduate course 
of Concrete Technology* at Imperial College, University of London. The project 
set this year by Professor A. L. L. Baker, D.Sc., M.I.C.E., was the redevelopment 


of the Billingsgate area of the City of London and the structures to be inciuded 
in the scheme were warehouses, office buildings, a fish market, a wharf and a 
bridge across the River Thames. Many of the designs presented were above 
average standard in conception and presentation. Although, as in previous years, 
prominence was given to the mathematical aspect of design, especially in the case 
of the numerous shell roofs offered, there were. several designs demonstrating a 
grasp of the practical side of engineering construction. The detailing was gener- 
ally good; the students were either experienced or had studied published designs. 

In view of the number of good designs of dissimilar structures and the fact 
that the assessor had difficulty in adjudicating between the best design of a 
building and the best design of a civil engineering structure such as a bridge, it 
was decided by the proprietors of this journal to award two prizes of {20 each 
instead of one prize of {25 as hitherto. 

The prize for the best design of an engineering structure was awarded to 
Mr. P. Latnez-LozapA, who presented, in an excellent manner, a design for a 
prestressed concrete bridge of five equal spans of 160 ft. This design avoided 
the pitfalls, due to natural hazards of the site, which had been overlooked in 
some otherwise equally good designs. 

The prize for the best design of a building was awarded to Mr. G. WILSON 
for a library. This imaginative structure was of shell construction, elliptical in 
plan, with ribs extending to the ground in a continuation of the slope of the roof. 
The calculations were thorough and even included a computer programme. 


*See page 433. 
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Reinforced Cement-mortar Construction. 


(“ Ferro-cement ”) 


Two recent and quite different applica- 
tions, in the British Isles, of reinforced 
cement mortar are described in the follow- 
ing. The material in both instances is 
similar to “ ferro-cement ” * which was 
developed by Professor P. L. Nervi in 
Italy, and is in the form of thin slabs 


AN INVESTIGATION OF “ FERRO-CEMENT ’ 


comprising a high-strength dense cement 
mortar reinforced with a steel mesh. 


* “ Ferro-cement: Its Characteristics and 
Potentialities.” By Professor P. L. Nervi. 
(Cement & Concrete Association Library 
Translation No. 60.) 


USING EXPANDED METAL. 


By J. G. Byrne and W. Wricnrt. 


One of the main reasons why “ ferro- 
cement” has not hitherto been used 
much outside Italy is undoubtedly the 
high cost of the woven steel mesh used by 
Prof. Nervi. To overcome this objection 
the authors have investigated, at the 
Enginecring School of Trinity College, 
Dublin, similar material using expanded 
metal in place of woven steel mesh, be- 
cause expanded metal is much cheaper. 
Initially, the investigation was under- 
taken to verify that the material would be 
suitable for a roof canopy which has since 
been constructed; the result of this pre- 
liminary research has been published 
elsewhere,(*) as also has a description of 
the canopy.'*) The result of further re- 
search work is reported in the following 


The Mortar. 


In the investigation, a mortar similar 
to that used by Prof. Nervi was used, 
except in the case of some shrinkage tests. 
The cement-sand ratio was o-7 and the 
water-cement ratio was 0-4. The cement 
was rapid-hardening Portland cement of 
Irish manufacture. An apparently work- 
able mortar was produced, provided that 
it did not contain too much sand passing a 
No. toc B.S. sieve. This mixture is 
very rich since it contains about 1250 Ib. 
of cement per cubic yard. Consequently, 


the set mortar has high tensile and com- 
pressive strengths, the former being about 
500 to 600 Ib. per square inch and the 
latter about 6000 to 7000 Ib. per square 
inch as measured on 4-in. cubes at seven 
days. Thus it has the desirable property 
that accompanies high strength, that is, 
exceptionally high resistance to cracking, 
but it has a low density of about 133 Ib. 
per cubic foot. 

Another advantage of a rich mixture is 
the high quality of the finished surface. 
It is difficult to expel all the air from such 
a mixture by vibration or other means, but 
tests showed that satisfactory results 
could be obtained merely by placing the 
mortar in a mould and that nothing was 
gained by attempting to compact it 
further. The mortar was virtually im- 
permeable, as would be expected from the 
results obtained by Lecznar and Osk- 
roba,'*) who have shown that this is the 
case if the surface area of the cement is 
higher than the surface area of the aggre- 
gate, as is so with “ ferro-cement”’ mor- 
tars. Because of this, “ ferro-cement ” 
roofing units are used in Italy without 
asphalt or other protection, but in the 
climate prevailing in the British Isles this 
is not practicable since the durability of 
the mortar against attrition due to rain 
and abrasion is not high. 


TaBi_e I.—SHRINKAGE oF “ FERRO-CEMENT ”’. 


Water-cement ratio 


Cement-sand ratio 


Shrinkage 
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In addition to poor durability, the main 
disadvantages of the mortar appear to be 
high shrinkage and creep. Comparative 
shrinkage tests of 6-in. by 12-in. cylinders 
were carried out on materials ranging 
from neat cement to 3:1 sand-cement 
mortars with a water-cement ratio of 0°35. 
The shrinkage, which was measured on 
an 8-in. Demec strain-gauge, is given 
in Table I, from which it is clear that 
the cement-sand ratio has a predominat- 
ing effect and the water-cement ratio very 
little effect. For a low water-cement 
ratio of o-35 the shrinkage appears to be 
low despite the high cement content. 
(The mixture used by Prof. Nervi has a 
water-cement ratio of 0-35 and is quite 
workable and plastic if the sand is not 
too fine.) The sand was very fine and 
a water-cement ratio of o-4 gave improved 
workability and much more shrinkage. 
No creep tests were carried out, but it 
generally follows that the same factors 
affect shrinkage and creep alike. From 
the point of view of shrinkage and creep 
only, the best mortar has a water-cement 
ratio of 0-55 and a cement-sand ratio of 
0-33, but these are not necessarily the best 
ratios from other points of view. The 
resistance of this mortar to cracking due 
to shrinkage is about the same as the 
resistance to cracking of the mortar used 
in this investigation because of its greater 
tensile strength. Thus the only undesir- 
able consequences of using a rich mortar 
are the increased deflections due to 
shrinkage and creep. 


The Steel Mesh. 


Prof. Nervi uses a light-gauge square 
wire-mesh which costs about 2s. 4d. per 
Ib. in Ireland; expanded metal is about 
half the price. There are no disadvan- 
tages in the use of expanded metal, and 
there are some advantages such as good 
mechanical bond, ease of placing and 
few layers are needed whatever the amount 
required. It should, however, be noted 
that during a tensile test with }-in. ex- 
panded-metal mesh weighing 4-77 Ib. per 
square yard, the mortar split badly due to 
a scissors action of the diamond mesh, thus 
indicating that there is a limit to the size 
and weight of the mesh. A #j-in. mesh 
weighing 1-67 Ib. per square yard and a 
I-in. mesh up to 2-5 Ib. per square yard 
proved satisfactory. It is difficult to 
measure the tensile strength of expanded 
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Fig. 1. 


metal in the condition as delivered, but 
an apparatus (Fig. 1) which was devised 
to measure the tensile strength of “ ferro- 
cement "’ and which has been described 
elsewhere‘*) proved suitable for measur- 
ing the strength of the mesh. The ex- 
panded metal is embedded in mortar and 
a thin piece of cardboard is inserted in 
the middle; this is easily picked out after 
the mortar has been cured in water for 
seven days. The mean tensile strength 
was found to be 24-6 tons per square inch 
for clean mesh and 22-4 tons per square 
inch for steel slightly rusty. 


The Behaviour of the 
** Ferro-cement’’. 


“ Ferro-cement ” behaves in a similar 
manner to reinforced concrete and the 
strength of members is calculated in the 
same way. The fact that a light, well- 
distributed mesh is used gives some advan- 
tages over ordinary reinforced concrete in 
that the widths of the cracks are much less 
and the distribution of the cracks more 
favourable. This helps to counteract the 
adverse effect the small cover of mortar 
might have on the corrosion of the steel, 
which is generally thought to be the main 
disadvantage of “ ferro-cement’’. Tests 
carried out by Miss R. Friedland‘®) show 
that the most important factor in the 
protection of the steel is a dense plastic 
cement paste of good quality. The 
cover has an effect only when the quality 
of the cement paste is not good, that is, 
when there is too little cement, too much 
water and insufficient compaction. This 
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is therefore a good reason for using a rich 
mortar such as used by Prof. Nervi. 

The main criterion in the design of struc- 
tures containing light thin elements is the 
limitation of deflection due to shrinkage 
and creep. An advantage of the mesh 
is that deflections due to shrinkage are 
reduced, since the mesh is distributed in a 
reasonably uniform manner. Two speci- 
mens, each 2 in. by 4 in. by } in., were 
tested under half the cracking load; one 
had two layers of mesh and the other had 
none. The latter specimen deflected 0-023 
initially and after two months the deflec- 
tion was 0-070. The specimen with mesh 
had a similar initial deflection, but the 
deflection after two months was 0-095. 
This larger increase in the case of the 
reinforced specimen is due to the fact 
that the steel mesh was placed unsymme- 
trically, but it is much less than the 
increase that would be obtained if the 
reinforcement consisted of a few bars. 
An unloaded specimen with mesh deflected 
0-023. It might be possibile to place the 
mesh in such a way (say, by casting the 
specimens with the tension side upper- 
most and ensuring that the centre of 
gravity of the steel is nearer the com- 
pression face) that the deflections due to 
shrinkage could be reduced considerably. 
This, in the opinion of the authors, is one 
of the two main functions of the steel in 
‘ ferro-cement ” units. 

‘* Ferro-cement "’ seems to be suitable 
mainly for small mass-produced precast 
units which are loaded in compression, 
and the method of construction used by 
Prof. Nervi is such that the maximum 
stresses are not great. It seems to the 
authors that one way to regard the steel 
is as providing protection against com- 
plete collapse if cracks occur. The ulti- 
mate resistance should be regarded as the 


tensile strength of the mortar for mem- 
bers subjected to tension. Steel equiva- 
lent to the cracking load should be pro- 
vided and, for design purposes, the work- 
ing load should be taken as equal to half 
the cracking load. This definition of 
working stress should ensure that there is 
no corrosion in favourable atmospheres, 
and deflection should not be excessive. 
The most economical method of design 
might be to consider the working load as 
equal to the cracking load, thereby mak- 
ing sure that the steel is capable of pro- 
viding adequate ultimate resistance. The 
latter method has been employed by the 
Irish Electricity Supply Board, who have 
used thin “ ferro-cement ”’ slabs in place 
of steel cover-plates on ducts. The slabs 
are about 33 im. square and 1 in. thick 
and have three layers of expanded metal. 
Four of these slabs were tested and the 
results were satisfactory; the equivalent 
uniformly-distributed load at failure over 
a 29-in. span was 1000 lb. per square foot, 
which is greater than specified. The de- 
flection at failure was large, being about 
1} in., but this is an advantage since 
there would be ample visual warning of 
failure. The working load specified was 
150 Ib. per square foot, and the initial 
deflection at this load was about z}, of 
the span. By placing one layer of steel 
near the bottom and two near the com- 
pression zone, adequate ultimate resist- 
ance and considerable reduction of de 
flection due to shrinkage is ensured. 
Apart from doubts about durability, 
the main objection to “ ferro-cement "’ is 
probably the cost. The first cost of the 
material is certainly high, but if an 
efficient method of construction is used 
this can be largely overcome. “ Ferro 
cement ” is generally used for small iden 
tical units so that only a few accurate 
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Fig. 2.—Boat with Reinforced Cement-mortar Hull. 
(See page 432.) 
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moulds have to be mede. Skilled crafts- 
men are required to make the moulds and 
also to finish the actual products. 

The authors wish to thank Mr. L. D. G. 


CONCRETE) 


Collen, who initiated the investigation 
described, and Mr. E. J. Flight, Technical 
Director of the Expanded Metal Co., for 
his advice and support. 
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Tue Hut or A 34-FT. Motor CRUISER 


THE construction of concrete boats dates 
from the very inception of reinforced 
concrete. It is estimated that between 
1917 and 1922 the amount of concrete 
shipping built on both sides of the Atlantic 
exceeded 150,000 tons, the vessels ranging 
in size from 7500-ton oil-tankers to small 
tugs and lighters. The amount of ship- 
ping and other floating structures built 
during World War II was also consider- 
able. Most of these previous works are 
of reinforced concrete, but Professor Nervi 
applied “ ferro-cement ”’ to the construc- 
tion of one or two small craft at the end 
of the last War. Only recently, however, 
has the principle of reinforced cement 
mortar been applied successfully, and on 
a commercial scale, to the construction 
of boat hulls. The first boat (Fig. 2), the 
hull of which is of this type of material, 
was launched in October last. It is a 
34-ft. motor cabin-cruiser having a beam 
of to ft. 3 in. and a draft of 2 ft. 6 in. 
The hull is less than 1 in. thick. 


The development of this material for 
this purpose is the result of collaboration 
between research workers and a firm of 
experienced boat builders. Since 1945, 
much has been learned of the structure 
of hardened cement paste and this know- 
ledge, combined with investigations car- 
ried out at the Imperial College, London, 
enabled an improved “ ferro-cement ” to 
be produced. However, many practical 
difficulties had to be overcome before the 
boat builders were able to construct a hull 
of this material. The builders emphasise 
that although the principle of construc- 
tiqn is relatively simple, very careful con- 
trol is required at all stages of manufac- 
ture if all the difficulties due to shrinkage 
and creep are to be overcome. Indifferent 
workmanship could be disastrous. 

The hull is cast in one piece, so that 
there are no joints to form incipient points 
of leakage or other weakness. There are 
no interior frames, thereby producing a 
hull the inside of which is entirely free 


Fig. 3.—Hull under construction. 
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from structural members. The timber 
templates shown in Fig. 3 are those re- 
quired during construction of the hull. 
The decks and bulkheads are of 
mahogany-faced plywood with oak beams 
supporting the deck and are attached to 
the hull by means of metal lugs embedded 
in the shell of the hull. The hull is 
painted if so required. 

It is claimed that a hull marle of this 
material is cheaper than a similar hull! 
made of wood, steel or glass-fibre and is as 
strong asa steel hull. The weight is about 


the same as that of a wooden or glass- 
fibre hull but lighter than a steel hull. It 
is also claimed that the material possesses 
a high degree of strength, elasticity and 
resistance to cracking and impact, besides 
having the essential property of imper- 
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meability and the desirable properties of 
being proof against corrosion by sea- 
water, resistant to fire, odourless, and less 
subject to vibration. In the event of 
damage to a small area, the hull could be 
repaired with mortar or by adopting the 
method of repairing glass-fibre hulls. 
The notes in the foregoing were contri- 
buted by Mr. T. M. Hagenbach of Wind- 
boats Ltd., Wroxham, Norfolk, and Mr. 
K. Newman, B.Sc. (Eng.), A.M.LC.E., 
of Concrete Structures and Technol- 
ogy, Imperial College, London. The rein- 
forced cement mortar used in the con- 
struction of the hulls is cal'ed “ Sea- 
crete”. Further development is proceed- 
ing and includes the construction of three 
craft with hulls of this material for use 
on the Norfolk Broads in the 1962 season 


Concrete Structures and Technology Course. 


THE one-year post-graduate course on 
Concrete Structures and Technology at 
Imperial College, University of London, 
has now been held for fifteen years 
The course is conducted by Professor 
A. L. L. Baker, D.Sc., M.L.C.E., who 
reviews the work done during this period 
as follows. 

In 1945, Many experienced engineers 
considered that a knowledge of the theory 
of reinforced concrete design could be 
acquired best by a student first graduat- 
ing in engineering science and then work- 
ing in a design office. It was doubted 
also whether the study of concrete tech- 
nology was based sufficiently on engineer- 
ing science to justify the establishment 
of a university chair. Experience has 
removed these doubts. Students from 
the leading universities of the world now 
attend this post-graduate course. It is 
evident that only mature qualified civil 
engineering graduates are suitable to 
attend, are able to assimilate the course 
and to learn advanced structural theory 
and apply it skilfully. In one year, the 
intelligent graduate in engineering science 
is able to become acquainted with a wide 
range of modern structural theories and to 
apply them to the design of concrete struc- 


tures of all kinds, an achievement which 
would otherwise require many years of 
evening study and specially organised 
training in a design office. 

The growth of the number of students 
attending the course from about thirty 
in 1949 to around sixty in 1960 is described 
in a brochure entitled “ Introductory 
Note for Donors of Bursaries in Con 
crete Structures and Technology". The 
number of applicants is almost three times 
the number accepted. Particulars of the 
course, the equipment of the laboratories, 
and other pertinent information is given 
in the brochure which is obtainable from 
Imperial College, South Kensington, Lon 
don, S.W.7. 


A General Equation for Frame 
Analysis. 

THe general and simplified equations 
allowing for inelastic deformations of 
statically-indeterminate structures, which 
were published in an article by Professor 
Baker in this journal for March and April 
1961, were accepted by the European 
Committee for e at a meeting 
held in Monaco in January last. 
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Fig. 1. 
(See facing page.) 
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Deccrative Concrete: 


Tuis article is the second in a short series 
dealing with the architectural treatment 
of exposed concrete and some types of 
patterned and moulded surfaces are des- 
cribed. Patterns are produced on the 
face of concrete walls by forming projec- 
tions on, or indentations in, the shuttering, 
or by lining the shuttering with some type 
of sheeting with a deformed surface, or 
by facing the wall with precast blocks or 
slabs of different shapes and textures, or 
by reproducing the natural markings and 
joints of the shuttering. (The previous 
article in this series appeared in the num- 
ber for October 1961 and dealt with 
exposed-aggregate surfaces. ) 


Reproducing Shutter Markings. 

Some examples of various ways in which 
the texture of wooden shutters and the 
joints between boards can be utilised to 
relieve a plain wall are shown in Fig. 1. 
A simple pattern can be imparted to the 
surface of the concrete by ensuring that 
the joints between the boards are repro- 
duced prominently. It is, of course, 
essential that the boards should fit tightly 
to prevent leaking of grout. To give the 
effect shown in Fig. 1a, the shutters were 
constructed of wrought boards of random 
thicknesses but each board was 2} in. 
wide. The gravel aggregate contains 
37 per cent. of fine material and the 


Fig. 2. 
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Patterned Surfaces. 


cement-aggregate ratio is 1 to 5}; the 
water-cement ratio was 0-5. An air-en- 
training agent was incorporated with 
ordinary Portland cement in the pro- 
portion of 60 c.c. of admixture to 1 cwt. 
of cement. 

A more pronounced identification of the 
joints is shown in Figs. tb and c, in which 
examples the shuttering was composed of 
7-in. by 1}-in. wrought boards on the 
edges of which a j-in. by }-in. chamfer 
was formed. The chamfer produced on 
the surface of the concrete a beading 
7 in. wide and j in. deep. The concrete, 
which was compacted by external vibra 
tion using a mechanical hammer, is com- 
posed of gravel aggregate comprising 
equal volumes of fine and coarse materials, 
and hydrophobic cement. The cement 
aggregate ratio is 1 to 54 and the water 
cement ratio was 0-5. The shuttering of 
the wall in Fig. 1b was removed two days 
after casting and the surface of the con 
crete was cleaned down with a 5-per-cent 
solution of hydrochloric acid twenty 
eight days after casting. In the case of 
the wall in Fig. 1c the shuttering was 
removed one day after casting and the 
aggregate was exposed by wire-brushing 

An alternative to emphasising the joint 
marks is to reproduce the natural mark 
ings of the grain of unwrought boards 
The shuttering for the wall shown in 
Fig. 1d was formed of 1}-in. green-sawn 
boards, 7 in. wide, of Douglas fir. The 
composition of the concrete is similar to 
that of the walls in Figs. 1b and 1c. The 
surface was washed down with a 5-per- 
cent. solution of hydrochloric acid twenty 
eight days after casting. It is essential 
that, when treating with this acid, the sur 
face of the concrete should finally be well 
washed with clean water to remove all 
traces of the acid solution 

A similar graining effect is obtained in 
one of the features of the domestic-train- 
ing college at Fridhemsplan, near Stock 
holm, but this structure (Fig. 2) is faced 
with slabs which were precast in wooden 
moulds the faces of which were deeply 
grooved to give the pronounced effect of 
timber graining on the surface of the 
concrete 


Striated Surface. 
Striations, similar to graining, but of 
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Fig. 3. 


more formal pattern, have been produced 
in other cases, one example being _illus- 
trated in Fig. 3, which shows the walls of 
one of the entrance halls of an eleven- 
storey block of flats erected at the Astley 
Estate for the Camberwell Borough 
Council. The structure is such that the 
loads are carried on reinforced concrete 
cross-walls which are of monolithic con- 
struction. The shuttering comprised 4-in 
by 3-in. wooden frames, covered with }-in 
plywood to which small square sheets of 
j-in. plywood were attached to form the 
pattern on the face of the concrete. The 
outer faces of the squares of plywood were 
striated, or scored, and the sheets were 
so placed that the striations of adjacent 
sheets were at right-angles. The chases 
between the raised panels were formed by 
a strip of hardwood. The bolts fixing the 
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shuttering were arranged so that they were 
in the chases and it was therefore possible 
to conceal the bolt-holes upon completion 
of the wall. A mesh of chicken-wire was 
attached to the vertical reinforcement 
bars in the wall to prevent the immersion 
vibrators from damaging the striations in 
the plywood. The concrete in the walls 
was placed in one lift for each storey- 
height of about 8 ft. The compaction of 
the concrete had to be of a high standard 
as it was impracticable to make good any 
faulty areas of the surface 
Engraved Shutters. 

More elaborate designs of surface mark- 
ings are obtained by engraving or carving 
the pattern (in reverse) in the face of the 


shutters. Works of this kind, which re- 
quire the services of an artist, have been 
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The £.s.d of OSAL* 
—Hardening New Floor Toppings. 


On this basis Tricosal, which hardens a square yard 
of 3/1 sand and cement screed or granolithic paving 1° 
thick for only 7}d., is the most economical as well as the 
most efficient additive. It hardens integrally and, being 
a liquid, mixes with the gauging fluid and is evenly 
distributed throughout the mix. 


t 


For 30 years or more Tricosal has been specified by 
leading Architects not only for hardening but for water- 
proofing cement and concrete and increasing their re- 
sistance to oils and acids. Send for Information 
Leaflet No. 1. 


* Osal is the generic name for the products of A. A. BYRD & CO. LTD.—Fiorosal, Neocosal, 
Tricesal and Lubrosal. Literature about each individual product is available on request. 


A. A. BYRD & CO. LTD. (Dept Ci!) 210 TERMINAL HOUSE, GROSYENOR GARDENS, LONDON, S.W.! 
Phone: SLOane 5236 Grams: Byrdicom, Wesphone, London © Works: Basingstoke, Hants 
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Central Garage 
Swansea 


Concrete Barrel Vault Roofs 


Client: County Borough of Swansea 
Engineer & Surveyor: R. D. Moody, A.M.1.C.E., M.1.Mun.€. 


Contractor : Rush & Tompkins Ltd 


RUSH & TOMPKINS - PAULING GROUP 


CIVIL ENGINEERING AND BUILDING ‘CONTRACTORS 
GREAT BRITAIN - SOUTH AFRICAN REPUBLIC - BRITISH GUIANA - ADEN 
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Fig. 4. 


incorporated in several buildings erected 
by the London County Council. A 
typical example is that shown in Fig. 4, 
the design for which was carved in chip- 
board. The wall is cast in concrete com- 
prising 1 part of Portland cement of buff 
colour and 6 parts of }-in. graded gravel 
aggregate comprising 40 per cent. of 
sand. 


Fig. 5. 
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Shutter Linings. 


It has been the practice for many 
decades to obtain simple patterned sur- 
faces on cast-insitu concrete walls by in- 
serting in the shuttering liners of various 
shapes and textures. Such linings may 
be strips of wood, corrugated sheets, or 
mouldings of plaster, mortar or concrete. 
More recently linings of plastic and, in a 
few cases, rubber and other materials have 
been used. 

Plastic linings produce a remarkably 
dense and semi-glazed egg-shell surface 
to concrete which has been suitably pro- 
portioned. The plastic material may be 
thermoplastic, vinyl or polystyrene. A 
pattcrn, on the surface of which the design 
is formed, is required and it may be of 
wood, morta:, plaster, glass or other 
material. The sheet of plastic, heated to 
a temperature exceeding 300 deg. F., is 
pressed down on to the pattern. Any 
slight imperfections in the surface of the 
pattern are not necessarily reproduced in 
the concrete since the concrete is cast 
against the face of the plastic lining which 
was not in contact with the pattern. 
Plastic linings do not require the use of a 
mould oil and are available in panels up 
to 6 ft. by 4 ft. It is said that they can 
be used up to eighty times 

The example in Fig. 5 is of a specimen 
wall constructed of standard patterned 
blocks cast in moulds having thermo 
plastic linings. A variety of designs can 
be produced by various arrangements of 
standard blocks. The slabs in Fig. 6 
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(a) 


(b) 


Fig. 7. 


were cast similarly, but the concrete is of 
the quality commonly used for cast stone. 
The slabs were designed by the Schools 
Division of the London County Council, 
slabs of this type being used on the St 
Magnus’s School, Sydenham. 

Sheets of moulded wood-fibre (Fig. 7) 
can also be used as liners. The illustra- 
tion shows a sheet, 6 ft. by 8 ft., made up 
by stapling together pieces 12 in. square, 
each piece containing four indentations. 
The sheet can be used with either face 
towards the concrete, depending on 
whether an indented or projecting pattern 
is uired. 

Rubber linings can be used to produce 
patterns comprising linear, round, chequer, 
waffle or square indentations, but many 
of these patterns were devised for pur- 
poses other than the decoration of con- 
crete. Two dissimilar patterns produced 
from rubber linings are shown in Figs. 8a 
and 8b. The crépe texture shown in 
Fig. 8b was applied to the precast wall 
slabs for a factory at Margaret, near 
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Swindon (Fig. 9). (The chequer pattern 
in Fig. 8a is similar to that formed by 
steel chequer-plates with which the 
shutters are being lined to produce in 
dented surfaces on the construction joints 
in the concrete of the coast-protection 
works near Rotterdam.) If rubber is 
used as a lining, a vegetable mould oil is 
required since a mineral oil is detri 
mental to the rubber. The liner is pre- 
pared by pouring cold rubber latex over 
a plaster pattern. The principal deterrent 
to using rubber liners extensively is that 
the repeated contact with moisture and 
oil combined with the effects of the heat 
generated when the concrete sets causes 
the rubber to and eventually 
perish. 


warp 


Acknowledgements. 

Fic. 3.—The block of flats was de- 
signed and constructed by Messrs. Wates 
Ltd., the consulting engineers being 
Messrs. W. V. Zinn & Associates 
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‘ontractors: The Demolition 
Construction Co Ltd 





CAISSON 
FORMWOR K 


enables the contractor to 
proceed irrespective of tides ! 


These illustrations show the Caisson Formwork for 
the fender unit on the Tees Port Quay. We 
designed and manufactured this formwork to 
operate under all tidal conditions, thus giving the 
contractor full freedom in working, and using this 
complex formwork to its full capacity. This is one 
more of the many examples of our versatility in the 
design and manufacture of special formwork and 
moulds for every description of concrete work. 
Consult us for your next contract 


the most comprehensive 
mould service in the world 








STELMO LTD- WESTWELL LEACON - CHARING: ASHFORD * KENT. Te! : Charing 395-7 
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PRESTFIBRE 


PRESTFIBRE—the_most advanced wood 
2» fibre moulding pro- 
cess in the world, unique 

in its ability to produce large 
or small accurate shapes and, 
by pre-fabrication, in any size. 

The mouldings cost little, are light 

in weight, tough, shatterproof, ‘ 

resilient to impact and 
impervious to corrosion. 

There are no limits to 
the versatility of Prestfibre, 


whose products include every- 
thing from Motor Car fascia 
panels and Gear Box Covers, 


to Tape Recorder Cases and // _ 


industrial Containers. 


PRESTFIBRE IS IDEAL FOR 
Concrete Moulds. 
Building Pans. 
Shaped Shuttering. 


tnsulati shaped 
Ceilings. : , 


Decorative Surface 
Formers. 


Pre-fabricated ye for 
Floors, Wallis and Ceilings. 


Write or telephone your enquiries to 


PRESTFIBRE 


LIMITED 
SPENCERS WOOD, READING. 
Telephone Reading 83537. 83582. 

Long runs essential for full economy by reason of high tool costs. 











DECORATIVE CONCRETE: PATTERNED SURFACES. 


(a) 


(b) 


Fig. 8. 


Fic. 

Fic. 8. 
Board. 

Fic. 9.—Architect: Mr. Pertram Carter, 
F.R.I.B.A. Contractors: Messrs. Holland 
& Hannen and Cubitts Ltd. 

Fics. 1, 4, 5 and 6.—These are illus- 
trations of some of the display panels at 
the research laboratories of the Cement 


7.—Prestfibre Ltd. 
Natural Rubber Development 


and Concrete Association at Wexham 
Springs. The panel in Fig. 4 was de- 
signed by, and the shuttering was pre- 
pared by Mr. W. Mitcheii:: The pattern 
in Fig. 5 was designed by Mr. J. D. Binns 
and the blocks were made by Modular 
Concrete Co., Ltd. The blocks in Fig. 6 
were made by Girlings’ Ferro-Concrete 
Co., Ltd. 


Fig. 9.—Factory, Swindon. 


r—December, 1061. 





SPEED OF CONSTRUCTION. 


(CONCRETH | 


Speed of Construction. 


In the Editorial Notes in this journal for 
June last, reference was made to a number 
of unidentified buildings the rates of con- 
struction of which were notable for their 
speediness. Some of these structures, 
and the architects, engineers and con 
tractors associated therewith, are identi 
fied in the following. 

EIGHTEEN-STOREY Horet, Lonpcn 
Carlton Tower Hotel, Cadogan Place, 
Chelsea. Architect: Mr. Michael Rosen- 
auer, Structural designers and contrac- 
tors: Sir Robert McAlpine & Sons Ltd. 

The building is 208 ft. high and the 
main tower block is supported on cylinder 
piles, the shafts of the largest of which are 
7 ft. in diameter with bases of 15 ft 
diameter, and carry about 1000 tons 
Stability of the reinforced concrete frame 
is provided by a concrete lift-shaft and 
cross-walls. The wind pressure on the 
tower block was assumed to be 17 Ib. per 


square foot rhe spans of the floors are 
generally 20 ft., but over the main ban- 
queting rooms prestressed concrete beams 
spanning 53 ft. and each supporting 
110 tons. The beams contain post 
stressed }-in. strands 

DEPARTMENTAL STORE, GLASGOW 
Messrs. Arnott Simpson Ltd., 
Street, Glasgow Architect: Mr. Gordon 
Jeeves Consulting engineers: Messrs 
George Davie, Crawford & Partners. Con 
tractors: Messrs. Leslie & Co., Ltd 

The concrete roof of this four-storey 
building was constructed as soon as the 
steel frame had been erected. Construc 
tion of the top floor then proceeded. For 
the roof and upper floors, panels of 
shuttering, the largest of which was 25 ft 
by 8 ft., were prefabricated and supported 
on the steelwork. After the slab had been 
constructed, the shutters were lowered, by 
winch, through the steel frame to the next 


For 
Argyle 
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These two meters ensure 
accurate control of water 
and moisture at the mixer 


for accurate moisture contro! in fine 
aggregates. 
The Mark X HzO connects to an electrode in 
the aggregate hopper, indicates the moisture 
content the regate or the variation of 
moisture Senwasn Unesien, 

The last reading visible on the dial cells the 
batcher the change since his last batch. 

le measures the percentage moisture from 2% 
to 11% with an accuracy of better than §%. 
For i 











accu’ 

e Used by hundreds 
of ready mix operators and concrete works. 
ARE You? 

Available on 7-day sale or return free approval. 


for autematic water control in your mixer. 


This is what the Hydrobot achieves: 


Automatically gives a preset water-cement ratio in 
your mixer. Eliminates the need of water tanks, 
calibrated gauges, etc. Fully transistorised. Seves 
cement. is instantly re-set. 


This is how the Hydrobot works: 
An electrode is in the mixture and a small current is 
conducted from the electrode to the mixer frame. 
How much current will flow depends primarily on the 
wetness of the mix. Electronic circuits amplify minute 
current changes and at correct moisture content the 
Hydrobot stops the water flow in the mixer, so that a 
pre-set water-cement ratio is obtained indepen- 
dently of moisture variation in your aggregate. 
Thousands are already using it. ARE YOU? 
Available on 7-day sale or return free approval. 
Ask for leaflet No. 52. 








CORNELLY EQUIPMENT CO. LTD 


39 VICTORIA STREET, LONDON, S.W.! 
Telephone: Abbey 5702-3. Telegrams: Cornelly Sowest London. Telex: 2186! 
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_.. When | soy thal Pozzourrn 
is the complele answer to quality 
control of concrete.” 


He's right, too. POZZOLITH is the complete 
answer to quality control. POZZOLITH— 
invented back in 1932—is unique in provid- 
ing the following three controls required 
for optimum concrete performance 


4 Control of water content —for improved 
concrete quality and economy 


@ Control of entrained air— for designed 
strength with required durability and 
low permeability 


B Control of rate of hardening—for speed 
where needed, for retardation where 
required 


And that's not all. On every project on 
which POZZOLITH is used, engineers are 
on hand to provide unique, on-the-spot 
technical assistance 


POZZOLITH 

and the LONDON-HILTON HOTEL 
Here, on the site of the new London-Hilton 
Hotel, Ready Mixed Concrete Limited 
are delivering approximately 25,000 cubic 
yards of concrete for the foundations and 
floors, the POZZOLITH Field man is always 
on hand to give unique technical advice, 





ip Andguntnie of Token Construction Company Limited. Architects Lew's Solormon, Kay & Partners 
ing Engineers: WV. Zinn € Associates 


POZZOLITH 


For further details of POZZOLITH and the 
field and site service write to:— 

MILLARS' MACHINERY CO LTO 

25 Pinners Hall, Great Winchester Street 
London, E.C.2 Telephone: London Wall 4266 
Tel Address: Milamix, Stock, London 





(& Seance } 


floor (Fig. 1) without the need to dis- 
mantle the panels. ‘To ensure the safety 
of the workmen, the shutters were so de- 
signed that at no stage was there the 
need for anyone to work on the bare steel 
frame. All operations were carried out 
on top of the shutters or on the concrete 
slab. 

Launpry.—Sunny Bank Laundry, 
Wadhurst, Sussex. Manufacturers and 
erectors of precast concrete frame: Messrs. 
E. W. Tyler & Co., Ltd. 

This small building is 55 ft 
20 ft. wide 

Factory, Liverpoot.—For British 
Enka Ltd., at Aintree. Architects: 
Messrs. Harry Banister & Partners, Con- 
sulting engineer: Mr. D. S. Grave. Con- 
tractors: Messrs, Holland & Hannen and 
Cubitts (North West) Ltd. 

The eight new buildings in this scheme 
are erected in the grounds of an existing 
factory where cellulose is used extensively. 
Highly explosive CS,-gas, which is used 
in some parts of the factory, has seeped 
into the soil and, when driving the casings 
for the cast-insitu foundation piles, the 
impact of the hammer was sufficient to 
explode the gas aad to cause flames to 
shoot many feet upwards. To prevent 
these explosions, CO,-gas was forced into 
the bores to form an inert blanket, thus 


long and 


Revised British Standard for Miid 
Steel (B.S. 15: 1961). 


British Standards No. 15, which was 
first published in 1906 and is entitled 
“‘ Specification for Mild Steel for General 
Structural Purposes”, has been revised. 
Since the previous edition was published 
in 1948, there have been developments in 
steel-making, particularly in the appli- 
cation of oxygen, and provision is made 
for such developments. The steel now 
specified has a maximum carbon content of 
0°25 per cent., and is suitable for welding. 
The process of manufacture and limits 
for contents of carbon, copper, sulphur, 
and phosphorus are specified. Details 
of the tests to be carried out on plates, 
rolled sections, round and square bars, 
rivet bars and rivets are given, and the 
strengths and other physical properties 
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SPEED OF CONSTRUCTION. 


excluding oxygen and preventing it from 
combining with the CS,-gas. 
FIVE-STOREY BLOCK OF FLATS, FRANCE. 
~This building is at Asniéres, and the 
construction comprises about 1200 pre- 
cast members of the largest size practicable. 
The smallest weigh about 1} tons and the 
largest 7 tons. The precast floor slabs 
are 7} in. thick and cover an area of 
135 8q. ft. The wall panels are ro ft. 9 in. 
wide and 8 ft. 9 in. high, and comprise 
6} in. of ordinary reinforced concrete with 
an external facing of white concrete and, 
on the inside, a }-in. insulating layer of 
polystyrene covered by a 1}-in. layer of 
concrete. Architect:M. Riot. Designers 
and contractors: Société Constructions 
Edmond Coignet. A description of this 
work is given in “Travaux,” March 1960. 


References to other publications are as 
follows. 

* Structural Achievement in Concrete.” 

A brochure published in 1961 by the 
Reinforced Concrete Association. 

“ The Effect of Design on the Speed 
of Construction.”——Yerbury Foundation 
Lecture given by Mr. A. Raymond Mais, 
O.B.E. (Managing Director, Messrs. Trol- 
lope & Colls Ltd.), at the Royal Institute 
of British Architects, November 1960. 


of steel for these various purposes are 
specified. 

Copies of the Standard are obtainable 
from the British Standards Institution, 


2 Park Street, London W.1 


(Price 5s 
each). 


An Electrical Heater for 
Aggregates. 


An electrical apparatus for heating fine 
or coarse aggregate is now available in 
the form of rod which is pushed into a 
heap of the material. When the current 
is switched on, the heat dissipates 
throughout the heap and prevents freezing 
of the moisture in the heap or thaws 
frozen material. The apparatus is sup- 
plied by Eltron (London) Ltd. 





FIFTY YEARS AGO. 


FIFTY YEARS AGO. 
From “ CONCRETE AND CONSTRUCTIONAL ENGINEERING "’, December, 


An Early Example of Tilt-up Construction. 








“ THE accompanying illustrations show a novel method of reinforced concrete con- 
struction, which consists of casting the walls on the ground and then raising them 
into position by means of jacks set on the foundation wall and on piles inside the 


building. These jacks consist of a supporting carriage, a pivoted walking beam, and 
a collapsible screw driven by a worm-gear. A platform is laid on the jacks and on 


442 December, 1961 





Deceuser, 196. CONCRETE AND CONSTRUCTIONAL ENGINEERING 


he system consists of 7 stress-relieved 4° diameter 

estrands. The tendon is accommodated in a 2° 
diameter duct. Initial prestressing force is 181,000 Ib. 
No cables have to be made up. Lightweight power- 

operated jacks are available. Grout holes and fixing 
holes are provided in the plate. 


THIS SYSTEM COMBINES THE ADVANTAGES 


OF STRAND WITH ALL THOSE OF SINGLE 
WIRE STRESSING. 


On a recent contract the Seven Strand System 
proved during operation to be the most economi¢ 
per ton of force. 


5 


Provides larger 
For details of the Seven Strand System and 


other CCL post-tensioning systems write to: p rest ress] ny 
CABLE COVERS LIMITED . | 
Prestressed Concrete Division f Oo iad ‘es & Text — r 


Technica! Informaticn Department 


St. Stephen's House - Westminster - SW1 ‘esis 
Telephone: ELM 7241 


FOR THE ADVANCEMENT 
OF PRESTRESSING TECHNIQUES 
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THE NEXT MORNING 
FONDU CONCRETE 


For most purposes, concrete made with CIMENT FONDU is ready 
for use 8 to 12 hours after Syn ae ee upon the loading, and 
— take any load at 24 hours. — ot per ~getend v greener 
most industrial chemicals. suitable aggregates 
CIMENT FONDU Produces eee and Insulating concretes. 
Ask for our 32 page booklet “ THE CEMENT POR INDUSTRY" 


‘NOU HARD CONCRETE IN HOURS ~- NOT DAYS 
ALU i Sus ¢ Thy 





HAS 
MATURED 

TO PROVIDE 
: EXCEPTIONAL 
STRENGTH 


(with a normal 
slow-setting time) 


LAFARGE ALUMINOUS CEMENT CO LTD 73 BROOK ST LONDON Wi! TEL MAYFAIR 8546 
A 


Pi4l 
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PATENT APPLICATIONS FOR REINFORCEMENT. 


this platform are set all door frames, window frames and other openings. The rein- 


forcement is easily placed horizontally and vertically in its exact position. 


The 


entire wall is poured at once, which can be done in a single day, even though the wall 


be 200 ft. long and three storeys high, 


After the wall is finished it is allowed to set for 


forty-eight hours, then a small engine or electric motor is connected with the driving 
shaft, and the wall rises from the inside slowly to its permanent vertical position.”’ 


Patent Applications for Reinforcement. 


A REINFORCING member (Fig. 1) for 
concrete is rolled from sheet steel to the 
profile shown. Pockets 35 and the corru- 


gations 36 assist keying to the concrete 
Moderner 
August 8, 1958. 


FIG.1 


—No. 830,885. 
G.m.b.H. 


Bau-Bedarf 


A COLD-TWISTED reinforcing rod for con- 
crete has a core 1 and ribs 2 extending 
around and along the length of the core, 
at least one rib having flanks or portions 
thereof which denote in relation to the 
longitudinal line of symmetry of the rib. 
Such a rib may have a wavy form, e.g. 
as Fig. 1B, or it may have a width which 
is alternately increased and decreased. 
Core 1 may be of circular cross-section; 
alternatively it may be polygonal with 
ribs at the polygon corners and also inter- 
mediately.—No. 861,132 


A CONCRETE reinforcing rod 1 has at least 
one continuous longitudinal rib 2 and 
FIG. 2. 


FIG.1b. 
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additional short ribs 3, the rod being cold- 
twisted so as to give rib 2 a helical form. 
Ribs 3 extend obliquely with respect to 
the axis of the twisted rod and at a 
shallow angle to rib 2 (Fig. 2). Ribs 3 
may all incline in the same angular direc- 
tion relative to rib 2 or alternately in 
opposite directions.—No. 868,077 

The two foregoing applications were 
registered by Tor Isteg Steel Corporation 
in 1957. 


Reinforced Concrete Association. 


Tue subject of the meeting of the Rein- 
forced Concrete Association to be held at 
the Royal Aeronautical Society in London 
on January 7, 1962, is “ Tall Buildings in 
Concrete In-situ and Precast ”’ 

The Millbank Tower, an office building 
of thirty-four storeys in Westminster (see 
this journal for January 1961), will be 
described by Mr. G. W. Kirkland, M.B.E., 
and Mr. D. M. Fountain, M.B.E. 

The Hide Tower, which comprises 
twenty-three storeys and is the highest 
residential building in London (see this 
journal for April 1961), will be described 
by Mr. Charles Weiss and Mr. W. Pitman. 


LANCHESTER COLLEGE OF 
TECHNOLOGY, COVENTRY 
Short Course on Reinforced Concrete Bridge Design 


A short course for civil and structural engineers 
will be held on Thursday and Friday, 18th and 
roth January, 1962, and will deal mainly with the 
methods of design which have resulted from the 
research work carried out at the Cement and 
Concrete Association Laboratories during the last 
few years 

Fee: {1 28. od 


Full details and application forms (returnable 
by 1st January, 1962) are available from the Head 
of the Department of Civil Engimecring and 
Building. 
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DATA FOR PRICING REINFORCED CONCRETE. 


MATERIALS (Delivered London). 
AGGREGATES (per cu. yd.). 
Washed sand: 26s. 9d. Graded gravel (3 in.): 24s. 3d. Pit ballast: 25s. 6d. 
Cement (per ton). 
Portland.—8 tons and upwards: 115s. 3d. 

Rapid-hardening Portland: As ordinary Portland plus ros. 6d. ‘‘ Aquacrete”’ 
and “ 417”: As ordinary Portland plus 32s. 6d. “‘ Colorcrete”’ (buff, red, 
and khaki): As ordinary Portland plus 60s. “‘ Snowcrete ’’ (white): 280s. od. 

“ Super-Cement ”: As ordinary Portland plus 32s. 6d. 

High-alumina cement.—6 tons: 314s. 6d. 

“Super Snowcem ” waterproof cement paint: r1oos. per cwt. 

REINFORCEMENT (per ton ex stock including delivery in quantities from 10 to 500 tons). 

Plain mild steel rods per B.S. No. 785.—1 in. and over: {50 15s.; fin. and }in.: 
£51 10s.; fin.: £52 5s.; * ge £53 18s.; } in.: £55 8s. 6d.; } in.: £59 9s. 6d. 

Hot-rolled deformed bars: As plain bars plus fi 

High-tensile (minimum yield point 44,000 Ib. per sq. in.): As mild steel plus 19s. 
(For basic prices and allowances for quantities exceeding 500 tons and extras 

for quantities less than 10 tons, lengths greater than 4oft. or less than 5 ft., bundling, 

labelling, and delivery in other areas, see ‘‘ Concrete Year Book, 1961 ’’.) 

Fabric per B.S. 1221A (per sq. yd.).-No. 109: 3s. $d.; No. 121: 5s. 73d.; No. 124: 
38. 43d.; No. 125: 2s. 10$d.; No. 126: 2s. 7d. 

Timper.—Sawn deal shutter boards: {95 to {too per standard (165 cu. ft.); 1-in. 
boards: 1s. (av.) per sq. ft.; 1}-in. boards: 1s, 3$d. (av.) per sq. ft. 


MATERIALS AND LABOUR. 


Based on net cost of materials plus 10 per cent. and net cost of labour plus 50 per 
cent. for insurances, etc. (10 per cent.), on-costs (27 per cent.) and profit (10 per cent. 
ongrosscost = 13} percent.on netcost). Noallowance for non-productive ordinary time, 
overtime, travelling time, fares, subsistence, etc. Wages (per hour).—Carpenters and 
joiners: 5s. 74d. ; labourers: 5s. ; mixer and hoist operators: 5s. 6d.; bar benders: 5s. 54d. 
PorRTLAND CEMENT CONCRETE (1 : 2: 4). 

Foundations (per cu. ft.).—3s. 8d. 

Suspended slabs (per sq. yd.).—6 im., 19s. 6d.; 7 in., 22s. 9d.; 9 in., 29s. 3d. 

Beams (per cu. ft.).—4s. 4d. Columns (per cu. ft.).—4s. 11d. 

Walls (per sq. yd.).—6 in., 21s. §d.; 9 in., 32s. 1d.; 

12 in. and over (per cu. ft.), 3s. 9d. 

Extra (per cu. yd.) for rapid-hardening Portland cement, 1 : 2 : 4.—2s. 84d. 

REINFORCEMENT.—Mild steel rods cut, bent and fixed (per cwt.). 
In floor slabs Stirrups, 
and beams. Incolumns. In walls. _ binders, etc. 
1 in. and over 78s. 1d. 84s. 7d. 82s. 
i in. and } in. 78s. 10d. 85s. 4d. 82s. 
in. 79s. 8d. 86s. 2d. 83s. 
i 88s. od. 955. < a4 
; 89s. 8d. 975. ‘ 945. 
in. gis. 11d. 99s. . 975. 
in. 93s. od. 100s. . 8s. 

Fabric per B.S. No. 1221A in flat areas (per sq. yd.) including straight cutting.— 
No. 109: 4s. 7d4.; No. 121: 8s. 3d.; No. 124: 5s.; No. 125: 4s. 4$d.; No. 126: 3s. od. 
SHUTTERING (FoRMWORK).—Assuming five uses of wooden shutters for floor soffits 

and walls, and three uses for beams. 

Soffits of floors, flat roofs, etc. (per sq. yd.): 17s. 8d.; ditto sloping: 19s. 1d. 

Walls and partitions (per sq. yd.): 21s. 11d.; ditto curved: 29s. 9d. 

Rectangular beams, lintels, columns, etc. (per sq. ft.): 2s. 11}d.; dittocircular: 4s. 2}d. 
This page is prepared specially for ‘* Concrete and Constructional Engineering” and 

is strictly copyright. 


444 December, 1961 





Decemser, 1961. CONCRETE AND CONSTRUCTIONAL ENGINEERING bxi 


MISCELLANEOUS ADVERTISEMENTS. SITUATION VACANT. Production foreman required for 
precast concrete company’s works. Duties largely to 
Situations Wanted, 5d. a word: minimum, a of organising a labour force of approximately 200 


12s. Sitwations Vacant, 6d. a word: mm be io ieakte hdsauts tedhaiead — 
minimum, 15s. Other miscellaneous adver- tance available. Apply to Kiwossury Concrete Co 
tisements, 6d. a word: minimum, 155. Telopeone oo ree 
Displayed advertisements, 40s. per column 
inch. Box number 1s. extra. 


Advertisements must reach 
ee oe NORRIS CONSULTANTS LTD 


Dartmouth Street, 
26th of the month preceding ° invite applications from 


SITUATIONS VACANT. SENIOR, INTERMEDIATE and 
SITUATIONS VACANT. Reinforced concrete ant struc JUNIOR ENGINEERS, 
tural steel designer/detailers and detailers required by “NRE ICUTCME 
Dublin consulting engineers. Good salaries proportionate DESIGNERS and DRAUGHTSMEN 
to experience and ability. Box 4790. Concrete AnD for vacancies in Bristol, London and Reading 
ConstrvuctionaL EwnGineerinc, 14 Dartmouth Street, 
London, S.W.r. 


. , IGIN NG 
SITUATIONS VACANT. Reinforced concrete detailer- CIVIL AND ST nt cr URAL EN INEBRIN 
draughtsman and junior draughtsman required for new AND BUILDING 

Glasgow office of established London consult ng engineers 
Five-days’ weck. Interesting work. Good prospects 
Pension. Apply Box 4786, Concrete axp Consreve 
TIONAL EnGIneERING, 14 Dartmouth Street, London,S.W.1 














Attractive and progressive salaries with in 
surance and pension schemes are available in an 
expanding organisation. Send personal details, 
quoting reference E.H.M., to our Head Office 


SITUATIONS VACANT. Designer-detailers with mini- BEACON HOUSE - QUEEN'S ROAD 
mum of three years’ experience in reinforced concrete > rene : 
Salary 


CLIFTON BRISTOL & 


Terecon InpusTRiar 
ee ee ag Station Parade, Balham High SITUATION VACANT. Representative required, with 
’ = 7 knowledge of steel reinforcement and /or good connections 
SITUATIONS VACANT. Harrow reinforced concrete with building contractors, consulting engineers, etc. Basic 
engineers and contractors require experienced detailing- salary plus generous commission. Company car provided 
draughtsmen, also designers ive-days’ week, interesting Excellent opportunity to join progressive company where 
work, modern offices, pension scheme after qualifying potential earnings are very high. Full details to Box 47858, 
. Write to Brerrv ms, 167/173 Imperial Drive, CowcreTe awp Constructionat Enoinerrine, 14 Dart 
arrow, or telephone for appointment FIEId End 7701. mouth Street, London, S.W.1 








have been retained to advise on 
this appointment. 


GENERAL MANAGER 


Structural Concrete Products 


for the precast concrete division of a Scottish company supplying building 
and civil engineering materials. 
The appointment is a new one resulting from the expansion of the division. 
On joining he will examine the present methods of production, the range of 
products and the erection services, and suggest improvements. Later, he 
will plan the future development of the division to meet the increasing 
demand for the division’s products. 
Candidates must hold a senior managerial position in a company either 
making precast concrete units, or using them extensively. A degree or 
professional qualification in structural or civil engineering would be an 
advantage. Age 35 to 45. Salary over £2000. Pension with life assurance 
cover. Please send ovrief details in confidence quoting reference GD.9020 
to P. A. Ashworth. 
In no circumstances will a candidate’s identity be disclosed to our client unless he gives 
permission after a confidential interview at which he will be given full details of the 
appointment. 


MANAGEMENT SELECTION LIMITED 
7 Swaten Stren, Lenten, ' W.1. 
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MARLEY CONCRETE LIMITED 


a reinforced concrete DESIGNER and 
AILERS to work at their Guildford office. 
The applicant for the post as a designer should have 
a sound technical and 


THE SENIOR STRUCTURAL ENGINEER, 
MARLEY CONCRETE LIMITED 
PEASMARSH, GUILDFORD 
SURREY 


, Wembiey, or 10 


STRUCTURAL ENGINEER 
EXCEPTIONAL OPPORTUNITY 


Consulting Civil Engineers, Westminster, require 
a fully qualified structural engineer with wide 
experience for position of chief designer in rein- 
forced and prestressed concrete for bridges and build- 
ings. Knowledge of moderr bridge design essen- 
tial. Structural steelwork experience desirable. 


Prospects of partnership interest in firm. 


Write in confidence, stating age and full details 
of experience and qualifications, to Box 4766, 
Concrete anp Constructiona, Encinerrine, 
14 Dartmouth Street, London, S.W.1. 


SITUATIONS VACANT. A few experienced reinforced 
concrete designer-detailers required for interesting and 


essive ts with Neyo engineers at their offices 

— Street. Salary range, £850-£1,500. Luncheon 

Pension scheme. Apply Epwarp A. Prrcuer 

& PARTNERS, 58-60 Cannon Street, London, E.C.4. CITy 
2291. 


FIRST-CLASS REINFORCED 
CONCRETE DETAILERS AND 
CIVIL ENGINEERING 
DRAUGHTSMEN 


required by Consulting Engineers for wide range 
of work, including bridges. Excellent salaries and 


prospects. Permanent posts and pension scheme 
Write, stating age and full details of experience, 
to 


HARRY BROMPTON & PARTNERS, 
7-8 Hobart Place, 

Grosvenor 

London, S.W.1. 


. a 








power sta 
tions. A) 


should be sent to Norats Consuttants Lrp., B 
Queen's Road, Clifton, Bristol 8, with the ref 

Cea vil Project Engineers. 

SITUATIONS VACANT engineer required 

consultant's office. Seen ape opportunity in small ex 


panding practice. Write, with full details, to Box 4792 
ConcRETE AND ConstructionaL Encingerinc, 14 Dart 
mouth Street, London, S.W 


SITUATION, VACANT. Reinforced concrete 
draughtsman required by consulting engineers 

and varied work with good prospects. Pension 

days’ week. Good salary. Ciarke, Nicnoiis & Marce 
27 Westbourne Grove, London, W.2. 


REINFORCED CONCRETE 
DESIGNERS AND 
DETAILERS REQUIRED 
Several vacancies have been notified to us 

first-class concerns. Applications are 
invited from men with at least five years’ 
experience in this country. Permanent 
positions. No fees. Call or write. 


BUSINESS VACANCIES BUREAU LTD. 
32 Victoria Street 


LONDON, 8.W.1 
Telephone: ABBey 7200 





eke 4% 4 


team of 
EXPERIENCED 
REINFORCED 
CONCRETE 
DESIGNER/DETAILERS 
and DRAUGHTSMEN 


at any of the Design Offices at 


STAFFORD LEEDS 

LONDON LIVERPOOL 

BIRM'INGHAM MANCHESTER 

BRISTOL NEWCASTLE 

CHELMSFORD GLASGOW 
OUBLIN 


* 
Apply 
Chief Enginecr 
-» M.L.C.E., M.1. Struct. E., M.ASCE 
REINFORCED CONCRETE 
CoO. LTD., STAFFORD 
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ETUATIONS VACANT. Senior and junior designer- 
for work on a variety of structures. 
by letter to C. H. Hocaey, 


details of 


writing, givt of previous ¢ 
anor Works, Church Road, Th Thondersiey, 


. Banvis Lrv., 


ITU ATION a vas ANT. Structural engineer required for 
ye hy of precast concrete structures. 
plus bonus. Pension scheme in _— 
Applications, with details of experience, to Mr. R RIGHT, 
Desich Manacer, Teenwt Structures, Colwick, Notts. 


SITUATIONS WANTED. 
SITUATION WANTED. Reinforced concrete detailer- 
ner seeks a change for better ——_ to advance 


no d and ex Box 47 CONCRETE AND 
ONSTRUCTIONAL Kccsmnnese, 14 mouth Street, 
ondon, S.W.1. 


SITUATION WANTED. Senior executive desires change 

© progressive company. Wide practical knowledge of 

buying, estimating, drawing office, works 6 Gnas 

management. Please state prospects and scope work. 

Box 4791, CONCRETE AND a ENGINEERING, 
4 Dartmouth Street, London, 


SERVICES OFFERED. 


SERVICES OFFERED. West London consultants with 
pecialist experience in reinforced concrete multi-+torey 
design offer services to the profession on a cost plus cr 
Please specify type of work and firm 
Concrete AND CONSTRUCTIONAL 
dartmouth Street, London, S.W.1 


FOR SALE. 


FOR SALE. Polyethylene sheeting in 25-yd. rolls, one 
to seven yards wide and in thicknesses 0-04 mm. to 0-20 mm. 
Immediate delivery. Garpew Prastics, 20 West Park, 
Bristol, 8. 


' ENGINEERING, 


CONCRETE AND CONSTRUCTIONAL ENGINEERING 


Inui 


ironwork, sheet metal work. 
th Street, London, E.C.1. 


POR SALE Steel gut 
EB. Sreruens & Sow, Lro 
Clerkenwell 1731. 
FOR Be try Climax diesel 
capecity. 12 ft. lift. With ad 
jit atachinent to it to 16 f —< 
rubber t pmeumatic tyres. 
y checked and tested. ". vecallent working 
£1000 available. Sreep 
Evectrics (Dept. ¢ CCE), Church Street, Basford, Notting- 
ham. Telephone: 75716. 


WANTED. 


WANTED. §S dhand bending hine 1} in. to 1} in 
powered by diesel or electric. Box 4787, 

AND pg ENGINEERING, 14 
S.W.1. 





Concrete 
Dartmouth Street, London, 





Bound Volumes of 
**Concrete and Constructional 


Engineering "’ 


Bixptxc cases for annual volumes of “ Concrete 
and Constructional E “ can be supplied 
in cleth-covered lettered in gold on the 
spine with the title, volume number, and year of 
publication. Copies for should be sent 
post oath Si to Concrete Publications Lid., 1% Dart- 


sending incom 
plete sets. The cost of cloth-covered lettered cases 
is 78. od. for each volume. The cost of supplying 
a case and binding a volume is 175. 94 uding 
pecking and carriage. 

















SUBSCRIPTION RATES 


The Proprietors of ‘‘Concrete and Constructional 
Engineering ’’ regret to announce that, in view of the 
successive increases in the costs of printing and postage, 
the prepaid subscription rate for this journal will be 36s. 
per annum including postage (or 6.50 dollars in U.S.A. 
and Canada) as from January 1962. 


The price of copies of current numbers, commencing 
with the number for January 1962, will be 3s. or by post 
3s. 6d. (60 cents post paid in U.S.A. and Canada) each. 
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“ CONCRETE SERIES ” 


Tg hp Seagal sent on request to Concrete Publications Ltd., 
S.W.1. the year of publication of the edition in print in December, 1961. 


BOOKS 


14 Dartmouth St., London 
Price: 


in Canada and U.S.A. are given in doliars. 


Reinforced Concrete. Baker. 
158.; by post 16s. 6d. ($3-50.) 
Sess Concrete. MaGwEt. 1954. 354 pp. 
by post 21s. 6d. Customers in America must 
cbtaln the American edition from McGraw-Hill 

Book Company, Inc., New York 36. 

Ultimate Load Theory Applied to the Design of 
Reinforced and Prestressed Concrete Frames. 
1956. 96pp. 18s.; by post 19s. ($4.) 
of Frames. Rycor. 


for the Analysis 
1957. 58 pp. text and 26 nomograms. 18s.; by 
post 19s. ($4.) 


194). 296 pp. 


Baker. 


Theory and Practice of Structural Design Applied to 
Reinforced ERIKSEN. 1953. = pp. 


258.; by post 26s. 6d. ($5-50.) 
Handbook on the B.S. Code of Practice 
Reinforced Concrete. Scott, GLanviite, and 
Tuomas. 1961. 162 pp. 128. 6d.; by post 
138. 6d. ($3.) 
Guide to the B.S. Code of Practice for 
Concrete. Wattry and Bare. 10961. 
128, 6d.; by post 13s. 6d. 


($3.) 

Design of Eccentrically-Loaded Columns by the 
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This underpass at Orly Airport, Paris, incorporates Tentor Bars. 


Ministry of Transport Memorandum No. 785 
permits stresses up to 30,000 Ibs/sq. in. (tension) 
and 23,000 Ibs/sq. in. (compression) for cold 
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minimum permissible “T’ values of 105 and 70 in 
the crack control formula of this Memorandum. 
This means that wnportant economies can now be 
achieved by using TENTOR BARSin these structures. 
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